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Engineering Features of A Century of Progress
By Brrt M. Thori'p '18
CHICAGO'S 1933 World's Fair—A Century of
Progress Exposition—is giving the architects and
builders of this era an opportunity to test out and
develop modern ideas, just as its predecessor of 1893 per-
mitted the architects of that time to express themselves
in the classical style.
The architecture of this Exposition has aroused con-
siderable comment. It is new and different from any-
thing of the past. Yet it is being developed from very
practical ideas, resulting from utilization of successful
experimentations. The in-
novations may lead to
new applications having
important consequences to
future building construc-
tion.
Since the life of the
Exposition will be L50
days, or from June 1,
1933 to November 1,
1933, the architects are
building structures for a
temporary purpose and
not for permanence. The
factor of economy is
vital, yet the buildings
must conform to the best
engineering and struc-
tural practices. Materials
that are economical in
original cost, that will
have some salvage value
when the Fair is over and
that will permit of dis-
sembly at low cost are being selected,
parts are being made use of to a
materials are prefabricated in
This
Factory-made
large extent. Wall
shops, cut into standard
shapes and sizes and shipped to the Fair grounds. They
are applied to steel frames with clips or screws. The
amount of time and labor and materials saved in these
(ield operations is a considerable factor of economy. The
materials are of light weight. They are easy to handle
and require less steel. In most cases the steel is bolted
together, instead of being riveted.
The typical framework of the various buildings al-
ready constructed, or to be built on the Fair grounds,
has developed into a system of girders and columns ex-
tending across the width of the buildings at 20 foot in-
tervals with steel joists extending length-wise of the
building, framed to the girders. Twenty feet has been
seelcted as the most desirable division of space for ex-
hibition booths and is also the economical span for steel
truss joists for the support of floor, terrace and roof
decks. This system also satisfies the general bracing of
the building as typical girder web connections together
with suitable seat angle connections to the columns, form
bracing bents for the typical story units. High stories
or halls have suitable riveted wind bracket connections.
Bracing beams replace the steel joists on column lines
parallel. Although a sat-
isfactory system has been
developed for utilizing
single piles under exterior
wall columns and a mini-
mum of two piles under
the interior columns, the
light dead loads of the
structure permit relative-
ly long span of girders to
stress the piling and the
minimum column sections
to their full safe load
capacity. This increases
tonnage of steel econom-
ically as the girder span
increases, by reduction of
the cost of piling per foot
of span.
Large halls are eco-
nomically framed with
trusses or deep rolled
sections. Towers, pylons,
projecting bays, fins, and
occur on all buildings are
or light struts, girts, and
diagonal bracing. Open spaces between web members
of the joists, between floor decks and ceilings, are utilized
as ducts of an exhaust ventilating system, the buildings
being generally windowless, thus saving expensive duct
installations.
On the steel frames of the various buildings, a variety
of different materials are being used for wall covering.
Since the Exposition, to a large extent, is a great labora-
tory where new materials are tested, new uses for old
materials tried and new methods of construction given
a practical tryout, some interesting utilizations have been
developed. For example, the outside walls of the Ad-
ministration Building are of asbestos cement board,
«/ the Hall of Science
canopies, which generally
usually framed of columns
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This view shows the Railroad Dome (left) and the Steamship Hall (right)
hitherto used principally in small units for insulation pur-
poses. Between the outside wall and the inside wall,
which is of gypsum wall board, an insulating material
made of waste paper and emulsified asphalt is used. The
resultant construction provides the equivalent of a
seventeen-inch wall in insulating value. On the Travel
and Transport Building, the walls are made of strips of
sheet metal clipped or welded to the steel frame. Gypsum
board covered with a coat of metallic paint forms the
exterior walls of the Electrical Group, comprising the
Radio, Communications and Electrical Buildings on
Northerly Island. This material is likewise used on the
walls of the Agricultural Building, and on the walls of
the first three pavilions of the General Exhibits Group
and it will be used on the Federal Building and the Hall
hi the States. On the Hall of Science, the exterior walls
are of plywood—a Douglas fir veneer of five thicknesses.
( )ne of the unique construction features is the ab-
sence of windows on most of the purely exhibition build-
ings. This innovation, like others in the Exposition
buildings, was made not for the sake of novelty or
"stunt" but with a highly practical intent. Everyone
familiar with exhibition buildings knows that sunlight
tin- day-time illumination is a variable quantity. By
eliminating windows, artificial light must be used and
the architect and exhibitor thus have constant control
over the volume and intensity of light, regardless of the
kind or time of day. The elimination of windows makes
possible important savings in construction cost.
Seventeen of the Exposition buildings are either stand-
ing or in the course of construction. These include: the
Administration Building; the Travel and Transport
Building; the Hall of Science; the Electrical Group,
comprising the Radio, Communications and Electrical
Buildings; the first three pavilions of the General Ex-
hibits Group; the Agricultural Building; the Dairy
Building; the General Motors Building; the Golden
Pavilion of Jehol, a replica of China's finest Lama
temple ; the replica of old Fort Dearborn ; the Lincoln
Group; the Federal Building and the Hall of the States.
< )ther buildings are on the schedule for construction,
including the Chrysler Building; the Sears, Roebuck &
Companj Building; the Firestone Tire and Rubber Com-
pany Building; the Thomas A. Edison Memorial; the
Johns-Manville Building; the Southern Cypress Manu-
facturers' Association Building; the American Radiator
Companj Building; Christian Science Publishing Society
Building; the Home and Industrial Arts Building; eight
exhibit houses in the Home and Industrial Arts Group;
Illinois Host Building.
A description of some of the buildings now standing
or under construction and some of their unique archi-
tectural features may be of interest.
The Administration Building, with halls of lofty
ceilings, warm colors and advanced form of illumination
was the first Exposition Building to be designed and com-
pleted. In the form of a huge letter "E" with the three
wings of the open side facing a lagoon and the closed
side paralleling Leif Eriksen drive, one of Chicago's
water front boulevards, this building combines the prac-
tical with the decorative in architecture. The building
is 350 feet by 150 feet, of modern design and located on
sloping filled-in land. On the lagoon side the three
wings are stepped down in terraces to the water's edge.
( )ne of the most remarkable of the new architectural
concepts is found in the Travel and Transport Building.
A unique departure in construction practice is evident
in the structure of the dome. With a clear interior
diameter of 206 feet and approximately the height of a
twelve story building, the dome itself is entirely clear of
pillars or other interior supports. Instead of being sup-
ported from below, the roof is suspended by cables at-
tached to twelve huge steel towers ranged in a circle.
The absence of interior supports provides some obvious
advantages for an exhibit hall. The main Travel and
Transport Building is 1,000 feet long, and two stories
in height.
The Hall of Science promises to be one of the most
talked-of buildings of the Fair. This is a great I -shaped
building planted over Leif Eriksen Drive, with two long
wings reaching down to the lagoon. The Hall of Science
is a two-story structure, 700 by 400 feet, with a mez-
zanine. A great ramp leads up to the north facade,
around which tall pylons rise in a semi-circle. Within
the LT space, which is like a quadrangle with an open
end, a beautifully designed rostrum is provided which
will be covered with bas relief ornaments. Here speakers
may address thousands of people in the court. A tower
approximately 176 feet high rises in the southwest corner
of the court, fitted with a carillon which will record the
time of day with its chimes and play a wide variety of
tunes on its tubular bells. Dramatic illumination effects
are used at night.
Opposite the Hall of Science on Northerly Island
rises the Electrical group. This group 1,21)0 feet long
(Continued mi Page 11)
Geophysical Research on Geologic Structures
in the State of Illinois
By Robert P. Stevens '34
THh engineer of today is beginning to realize the
value of applying geology and its principles to his
particular branch of the engineering profession. For
a long time, a sort of hit-and-miss form of prospecting
was used in locating such things as minerals and water
supplies. In later years diamond drilling has largely
replaced the old way and gives one a very definite idea of
the existing conditions. It has one drawback, however,
and that is one of cost. The geologist then turned to a
branch of engineering for low-cost assistance, namely
physics.
About ten years ago, two men, O. H. Ciish and W. J.
Rooney, developed a method of measuring the resistance
of the earth when a known amount of current is intro-
duced into the circuit. In 1916, F. Wenner, of the
United States Bureau of Standards, advanced the theory
that in a homogeneous mass of a plane surface and of in-
finite extent, the specific resistivity of the mass can be
determined by placing four electrodes in one straight line
and having an equal spacing between them. By consid-
ering the earth as a sphere, the stratum become thin shells
composing this sphere. With the use of Ohm's Law and
using an element of the shell, the specific resistance of the
element was determined. The difference in potential in
moving this element from V„ to l\ is expressed by the
equation
:
p/
r,,-/', .(l/r -l/rn )
where "p" is the specific resistivity of the median used
(earth) and "r" is distance from the center of the
sphere.
The knowledge of equi-potential fields existing be-
tween a positive and negative terminal, -(-/'. and —V
respectively, reveal the fact that /', (the potential at P
due to -{-/' ) equals
and V„ (the potential at P due to — /' ) equals
9l
t/rB— 1 r..
Let ill = a and r,
equations we have:
n ; >'.,=
P,-P.,=
-?/
Combining the abo\
dV
With a change in sign and transposing terms we have the
equation stated in terms of the specific resistivity:
dV
p = —j—2-(i,
"a" being the unit of equal spacing.
This method of geophysical prospecting seemed
adapted to the economic geological problems that the Illi-
nois State Geological Survey were studying, and conse-
quently during the past summer they sent a party to
Hardin County in the southeastern part of the state to
study the structures found there. In this part of the
state, the vast prairies disappear and their place is taken
by very rough topography, the hills being a part of the
Ozark formation from neighboring Missouri. They are
one of the oldest structures exposed, being thrown up by-
earth movements before the ancient Appalachian Moun-
tains were formed. If the movement of the earth's crust
is sudden, the surface will not bend into hills and valleys,
but will break with the stress and slip. Such an action
is called a fault. In this particular portion of the state
the fault cracks, along which displacement took place,
Fig. 1. Instrument box showing recording of data
have later been filled by calcium fluoride solutions, and
the result is the formation of vein deposits of fluorspar.
This mineral, having a density of 3.16, is roughly 49 per
cent calcium and 51 per cent fluoride. Its chief use is as
a flux in the steel industry, but it is used also in making
hydrofluoric acid and enamels. The spar frequently
crystallizes in cubes having a perfect octahedral cleavage,
and when clear is used for refractory lenses. An area of
40 square miles in the vicinity of Rosiclare, Illinois, pro-
duces about 0(1 per cent of this country's supply of fluor-
spar. Any attempt to locate underground deposits of this
material by ordinary density methods is impractical since
the density of the mineral is practically the same as the
surrounding rock-limestone and sandstone. But by locating
these faulted zones where the minerals usually occur, we
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fir/. 3. (ir/iph of profile across fmilts in hmestont and sandstone showing related cross-section
can usually safely assume the presence of the mineral.
Thus we were primarily interested in detecting the fault
zones found in this region. M. King Hubbert, Columbia
University, headed the party of three as Geophysicist and
his assistants were B. H. Richards, University of Wis-
consin, and the writer.
Fig. 2. Srt-up showing hand cranked commutator
147/// wires in foreground
The instrument (Fig. 1) consisted of dry batteries
having a potential of approximately 90 volts, a voltmeter,
an ammeter, a hand cranked commutator, and a hydro-
gen-ion potentiometer. Four iron stakes were used for
terminals into the ground. Although they were copper-
covered to increase the conductivity, considerable diffi-
culty was experienced with their use on the two potential
terminals. In dry weather, the absence of moisture in
the sod hot the internal resistance of the hook-up con-
siderably higher than it shoidd have been for best re-
sults. Whenever cinders were encountered, the iron
stakes formed a nice battery and the back F. M. F. made
erroneous results. When all-copper stakes were used on
the potential terminals these difficulties were lessened, al-
though not entirely eliminated. Two reels of insulated
copper wire cut to desired and uniform lengths were used
as current lines. By using ordinal) - single-pole connec-
tions and plugs, the set up (Fig. 2) was accomplished
fairly easily.
In working traverses across the faults a constant in-
terval between stakes was used, being 100 feet. The in-
strument was placed in the center, being 150 feet from
the outside current stakes and 50 feet from the inside
potential ones. With the interval constant, the ratio of
the potential picked up to the current sent out gave the
specific resistivity of the medium between. By plotting
these successive values for "p" we obtained an irregular
curve. When a major fault was passed, the outcropping
rock would change. As the resistance of limestone is
much higher than that of sandstone (limestone and sand-
stone were the predominate rock present in this vicinity),
the resultant curve would vary proportionately. Hence,
the graph curves (Fig. 3) gave us a fault index. The
main traverses were several miles in length and followed
main roads. Parallel traverses were run where details
were needed. By connecting the fault peaks shown on
the graphs when properly correlated as to position, the
strike of the fault can be determined approximately.
Where there were exposures of the strata, it was a fairlj
easy matter to check the profiles with the actual fault
zones. It will be necessary to make a detailed study of
the geology of this section where the traverses were run
to produce an absolute check on the new faults that the
field party located.
Although none of the three large shaft mines in the
vicinity are working, due to large surplus of stock and
present conditions in the steel industry—the outlet of S3
per cent of the total fluorspar mined, a few smaller slope
mines in the bedded deposits east of Rosiclare are still
digging the spar. Flic Rosiclare shaft is down to 7_'0
feet anil has had quite a bit of difficult) with water
which seeps in from the adjacent Ohio River. In con-
junction with the Fairview shaft on the same vein hut
nearer the river, the two mines must pump in excess of
3,500 gallons per minute each to keep even with incom-
ing water. During the present shutdown the mines are
(Continued nn Page 11)
Subgrade Soil Studies Furnish Valuable Information
to the Highway Engineer
By Edward E. Bai er '19
Assistant Professor of Civil Engineering
Prof. Bauer has done considerable research along the lines uf
highway materials and is the author of several books dealing
•with the same. The following article tells something of his
wnrk with soils in connection with their use in road work. Cuts
were furnished by Michigan State Highway Dept.—Editor's Note
NOT long ago a 40-foot section on Ohio Route 17
about one mile east of the Goodyear-Zeppelin
Corporation hangar at Akron, Ohio, suddenly dis-
appeared, leaving a pond of water where the road had
originally been. The road was built across a peat marsh
which was practicallj a liquid mass 40 to 45 feet deep.
Highway surfaces depend for their support upon the
A_-GLA» TU
the PuenOMtnon op- CADiLLAaiTY
PuncTion of- .soil— tectuee. mot af-f-
BY AttTI F1CIAI OH.AIMA6e
F-IS.-1
Subgrade soil studies maj be divided into two general
parts: (1) laboratory studies of the physical properties
of the soils themselves to determine subgrade soil con-
stants and to learn certain characteristics behaviors, and
(2) investigations of the behavior of these soils in the
field. The two groups of studies are naturally closely
interrelated.
Soil Constituents. Soil constituents are generally
classified according to the size of the particles, as follows:
Gravel, larger than 2.0 mm.; Coarse Sum/. 0.25 mm.
to 2.0 mm.; Fine Sand, 0.05 mm. to 0.25 mm.; Silt,
0.005 mm. to 0.05 mm.; Cohesive Clay, smaller than
0.005 mm.; Gluey Colloids, smaller than
0.002 mm.
It should be noted that the soil
physicist uses a different size classification
for gravel and sand than is in common
use by engineers. Colloids are also often
rated as particles smaller than 0.001 mm.
( I micron).
Determinaton of Subgrade
Soil Constants
There are six routine tests to be made
on subgrade soils from the results of
which the performance of the soil as a
subgrade material may be fairly accurate-
ly predicted by an experienced subgrade
soils engineer. The procedures given
are those of the United States Bureau of
Public Roads. All results are based on
weights of soil dried at 110°C
Preparation of Soil for Testing. The
soil as received is air-dried and broken
up in a mortal' with a pestle. An effort
-m v&.r-,-r^>
:CTfcO
underlying earth. If that support is not
uniform or is weak, it may fail to fulfill
its purpose. When improved surfaces are
built upon soils subject to extreme
changes in volume at certain seasons, uni-
form support is lacking and destructive
counter forces may result in serious
heaves, frost boils or excessive pavement
cracking. No surface is able to resist
successfully these forces of nature.
In order to design properly the pave-
ment surface, the highway engineer
should be able to recognize readily the
different types of soils and to know their
characteristics as they affect his prob-
lems. In many of the state highway or-
ganizations specially trained soils experts
are employed to make surveys and recom-
mendations, since practically none of the
highway engineers of today have had any
training in soils work.
r-lf
ii
it
j4v f
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COLUMr buPPO^T &0 e>-r
8 THE TECHNOGRAPH October, 1932
is made not to break anj oi the particles but merely to
separate the soil into its component parts. 1 he sample
for the hydrometer test must pass a 10-mesh sieve (open-
ing between wires is 2.0 mm. or 0.0787 in.), while the
samples for the other tests must pass a 40-mesh sieve
(opening 0.42 mm. or 0.0165 in.)
Particle Size. Determination of the size of particles
requires the use of sieves and a special hydrometer. A
sample passing the 10-mesh sieve is mixed with water using
a special milk-shake machine, after which an hydrom-
eter developed by Professor G. J- Bouyoucos of Mich-
gan State College, is immersed in the mixture and read-
ings taken at intervals of 1, 2, 5, 1 5, 30, 0(1, 250, and 1440
minutes. As the particles settle the specific gravity of the
solution changes. The maximum grain size at the time
of any hydrometer reading is computed by means of
Stokes' law. Particle sizes smaller than 0.074 mm. (200-
mesh sieve) are de-
termined by the hyrom-
eter and those larger by
sieves.
Plastic Limit. The
plastic limit is the
lowest moisture content
at which the soil can be
rolled into threads one-
eighth inch in diameter
without the threads
breaking into pieces. A
small ball of soil with
an excess moisture con-
tent is rolled on a glass
plate with the palm of
the hand until the
thread is one-eighth inch
in diameter. Replead-
ing and rolling reduces
the moisture content. Fig 3 , cracked pa .ve
When the proper mois-
ture content is reached,
the material is weighed, dried and weighed again.
Liquid Limit. The liquid limit is that moisture con-
tent at which the soil will just begin to flow when light-
ly jarred ten times. A 30-g. sample is mixed with water
in a porcelain evaporating dish and the surface smoothed.
The soil is separated into two parts with a special tool,
after which the dish is jarred ten times. If the mois-
ture content is not correct, more water or soil is added as
the case may be. When the proper moisture content is
reached, a representative portion is weighed, dried and
weighed again.
Centrifuge Moisture Equivalent. A 5-g. sample is
placed in a Gooch crucible, immersed in water until sat-
urated, set in a humidifier for at least 12 hours and then
centrifuged for one hour at a speed which will exert a
centrifugal force equal to 1,000 times the force of gravity.
The sample is then weighed, dried and weighed again.
The centrifuge moisture equivalent is the percentage of
moisture not centrifuged out.
Field Moisture Equivalent. The field moisture equiv-
alent is the minimum moisture content at which a drop
of water placed on a smoothed surface of the soil will not
be immediately absorbed by the soil but will spread out
and give a shiny appearance. In the performance of the
test a small quantity of soil is mixed with water, the
surface smoothed and the drop of water added. When
the proper moisture content is reached, a small portion
is weighed, dried and weighed again.
Shrinkage. A small porcelain milk dish is filled with
soil which has been mixed with water in amount equal
to or a little greater than the liquid limit depending on
the soil, after which it is immediate!} weighed, dried (in
the air at first and then in the oven), and weighed again.
The volumes of the soil pat both wet and dry are also
determined.
From the values thus obtained such constants as
shrinkage limit, shrinkage ratio, volumetric change. lin-
ear shrinkage and approximate specific gravity may be
computed.
C VPPILLARITY
( )ne of the characteristic behaviors of soils which
can be studied in the laboratory is capillarity. With the
exception of organic soils, such as peat and muck, very
tew soils would behave unfavorably under road sur-
faces if they could be maintained in a reasonably dry
condition. An excess of water causes a falling off in sup-
porting power and makes the soil susceptible of frost
heaving. Water may be present in soils in three forms:
capillary, gravitational
and hygroscopic. Of the
three, capillary water is
the most important and
in a way the most in-
teresting to study. Cap-
illary water is not acted
upon by gravity and
therefore can not be re-
moved by drainage.
Certain soils transmit
water rapidly and to
great distances against
gravity by capillarity.
Experiments. The
Michigan State High-
wav Department at the
1932 Road Show in
Detroit had several ex-
hibits demonstrating the
capillarity o f some
typical soils, medium
sand, fine sand, silt, and
clay. Fig. 1 shows what happened in the exhibit. Dry
soil was placed in each of four glass tubes and the lower
end immersed in water. Water rose by capillary action
to the following heights: 0.75 feet, 2.5 feet, 10 feet, and
30 feet respectively. Capillary water may rise as much
as 200 feet in some clays.
Xear the lower end of another set of tubes filled
with identical materials were placed vents to permit the
drainage of water. Xo water was removed through any
of the vents and the water rose by capillary action just
as high as in the unvented tubes, supporting the state-
ment that capillary water can not be drained.
Another interesting experiment is shown in Fig. 2.
Small funnels have been sealed in the ends of glass tubes.
A quantity of moist soil is placed in the funnel, the tube
filled with water by immersion in a tank, and then
brought upright with the lower end in a supply of water.
As the moisture in the soil evaporates at the surface, more
water is brought up from below by capillary attraction.
The capillary pull is sufficient to hold up the column of
water against the force of gravity.
It is obvious that the pore or void spaces in the soil
are filled with water, otherwise air would be drawn
through the soil and the column of water would quickly
drop. This demonstrates that sufficient water may be sup-
plied by capillarity to completely fill the void spaces at a
considerable height above the ground water elevation.
Frost Heaving
Another phase of soils work studied in the labora-
tory and which has produced valuable results is that of
frost heaving. Benkelman and Olmstead, of the Michi-
ment due to jrnst heaving
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gan State Highway Department, as a result of their
studies, have come to the following conclusion:
"When the air temperature drops below freezing, the
frost line will move downward into the soil. As the
frost line penetrates the saturated soil it converts the in-
terstitial water into ice, causing a very light expansion
and separation of the soil particles, due to the volume
change of the water films around the particles into ice
films. If the frost line has penetrated an appreciable dis-
tance, a very slight heaving will result, the magnitude of
which will depend upon the vertical volume change of the
interstitial water into ice.
"As the frost line moves upward, a cumulative watei
void will follow the contact of the frozen and unfrozen
CA5&-I.
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Retrospective and Prospective
With this issue of the Technograph another milestone
is passed—this time the forty-seventh one. Since its
founding in 1885 as the publication of the Civil Engi-
neering Club, it has steadily grown in strength, until it
now occupies a foremost position in the College of En-
gineering. This growth, of course, has not been due to
any one individual, but each successive staff has made its
contribution to the building of a greater Technograph.
We believe it is quite appropriate at this time to extend
our heartiest congratulations to last year's staff for the
wonderful job they performed in editing the magazine,
and to wish them much success.
Having done our duty by last year's staff, it behooves
us to tell something of the policies which we hope to fol-
low this year, and which we hope will prove attractive
to our readers. In trying to please all, our only salva-
tion we find in Abraham Lincoln's immortal philosophy:
"You can please some of the people all of the time, and
you can please all of the people some of the time, but
you cannot please all of the people all of the time." How-
ever, we shall try to select our material with such ,:
diversity that all of our readers will be satisfied.
Briefly, our platform for this year contains four major
points. First, we shall continue to stress student-written
articles. Each year the demand for technical men with a
writing ability is increasing, and we believe the experience
a student receives in writing a technical paper while yet
in school will prove valuable to him later on. Second,
we shall strive to stir up the interest of the alumni by
having certain of them contribute to our columns. This
issue contains articles written by two of our prominent
alumni, and the practice shall be continued throughout
the year. Third, we shall try to have students of foreign
birth tell something of the technical schools and engi-
neering in general in his native land. Our last major
point carries an invitation to all engineering societies to
use our columns for news and notices of their respective
organizations.
Although they say that the depression is finally lifting,
many of us have not realized it as yet. Never-the-less,
we woidd appreciate your including the Technograph in
your budget for this year.
ceived while in school, not to mention the contacts made
with engineers "in the world." It will be well worth
your while to affiliate yourself with the society represent-
ing your branch of the profession.
Support Student Societies
Student chapters of the various major engineering
societies, such as the A. S. C. E., A. S. M. E., A. I. E.
E., etc., are not operating for profit. The prime in-
terest of these organizations is to make the embryo en-
gineer more intimate with his chosen profession. Speakers
are brought to the campus ; smokers and entertainments
are held. Why? To give the student an opportunity
to meet on more intimate terms with the men with whom
he will be classified for the rest of his life. The small
sum that is asked of us to insure the bare existence of
these organizations is incomparable to the benefits re-
Industrial Design
To the engineer design connotes bridges, circuits
buildings, and machines; to the artist, abstract and
pictorial composition. Recently a new field has opend
in which the technics of the engineer and the composi-
tion of the artist are combined. Architecture perhaps
most closely approximates this combination. The archi-
tect, however, is concerned mainly with buildings.
This new field is Industrial Design. Its exponents
are interested in anything from waffle irons to railroad
trains, from Christmas cards to washing machines. Any
commodity which they may make more pleasing to our
senses is a problem to be solved. The wide scope of in-
dustrial design can be appreciated fully only when we use
our eyes. Look about you. Practically everything of re-
cent manufacture has been redesigned to make its ap-
pearance match its utility. Manufacturers are striving
to please not only by faultless performance, but by grati-
fying appearance.
So far the men who have entered the field have come
from among theater-set designers, portrait painters, land-
scape artists, and from similar groups in pictorial art.
These men, except for what practical experience they
may have acquired, have no foundation in the functional
purpose and mechanical operation of the device they are
redesigning for beauty. Here is an opportunity for men
studying engineering who have artistic ability. The man
with a basic training in engineering would have a de-
cided advantage over a man skilled in art alone, provided
the engineer has artistic ability on a par with that of the
artist.
Some universities have added a curriculum in In-
dustrial Design, As yet Illinois has no such course,
though we hope to see one added sometime in the future.
The student who is earnest in his desire to enter this field
can best fit himself for it in this university by following
an orthodox engineering course and receiving his train-
ing in art by taking such work for electives and extra
credit. It may take longer but so does medicine and law.
Think it over engineers. It may be worth your while.
Graduate Work
The great number of men who have returned to the
campus this fall for graduate work in engineering have
certainly acted wisely. In a conversation with one of
them the fact was brought out that a R. S. degree seemed
insufficient for obtaining employment now. In this day
of specialization we can readily see how that is true.
Looking through the want ads of any newspaper, one
may come upon numerous requests for men with more
than four years of technical training. In view of the
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fact that there is so little work for engineers at present,
these men are profiting in more than one way. From an
economical view point, they are making better vise of
their time this way than they would be walking the streets
in search of a job. At the same time they are increasing
their chances for obtaining a better position when they
leave here.
It might he well for this year's seniors to consider a
five year curriculum, especially if conditions have not im-
proved much by next spring.
Geophysical Research
(Continued from Pa//< 6)
well filled with water and before resuming operations
they must step up the pumping to a much higher point to
make the mines habitable.
Illinois is devoid of large cities in the central part
of the state, chiefly because the shortage of water makes
any attempt at large industrial development unprofitable.
South of Decatur and Springfield, the towns are, for the
most part, dependent upon wells for their source of water.
If more wells and larger capacity wells could be found
in this section it would be a great asset. As water col-
lects in gravel deposits or lenses, it would be logical to
look for water where these gravel beds could be found.
Ancient glaciation filled old river valleys with gravel
and glacial till. The next step was to locate these hid-
den deposits. Since gravel shows a greater resistivity
than till, we could use our earth resistivity apparatus
for this work also.
The experimentation upon this gravel deposit method
was done in the vicinity of Champaign-l rbana. where
the depth to bedrock and the sub-surface geology wa:
fairly well established. A variation in procedure was
made in this type of work, namely, that depth stations
were taken every half mile in a continuous line. 1 he
interval between potential terminals was varied from 300
feet to 20 feet at 20 feet intervals. The depth effected
varied proportionately to the interval with a ratio roughly
about 1 3. Thus the depth did not exceed 100 feet, and
as the Pennsylvanian shale bedrock did not exceed this
depth, the till between it and the surface was well tested.
By plotting the resistivity found at each interval in a
column and then placing the next station adjacent on the
graph, the line graph through values for equal intervals
gave a network of way horizontal lines. The indications
of a gravel pocket showed up as a bulge between lines.
This method seems to have possibilities for the future due
to its ease of application and its relative low cost of opera-
tion.
Another interesting phase of this instrument is the
possibility of determining accurately the depth to bed-
rock from any point. A few tests were taken in the Chi-
cago region where the bedrock was limestone at a known
depth, the information coming from well-logs at the
points tested. Further research and calculations are
necessary before this method can be applied with a
marked degree of accuracy.
The possibilities of this kind of work are limitless.
Within a space of only a few years, the branch of
geophysics has shown engineers and geologists how it can
open new realms of investigations and research to the
science of geology. It has been predicted that more ad-
vancment in the field of geology will take place in the
next ten years than has taken place in the past fifty years,
and the geologist of today, unless he keeps abreast with
the rapid advancements, will not be able to even read the
basic textbooks ten vears hence.
A Century of Progress
I ontinued from Pagt I
and 300 teet wide, is composed of three units— the Radio
building, the Communications building and the Electrical
building. The Radio building is a rectangular structure
250 teet bv 10(1 feet, at the northern em\ of the group;
the Communication building is a square-shaped structure
connecting the Radio and Electrical buildings; the
Electrical is a three-quarter circular building surrounding
a court and rising from a series of terraces. Back of this
court is a hall Oil feet high and SOI) feet long.
The Agricultural Building rising on the northern
end of Northerly Island near the Adler Planetarium is
625 feet long. Its width varies from 112 to 195 teet
and its height is 45 feet. It is ot distinctive modern
design. A central corridor or nave which runs the en-
tire length of the building and is expressed above by a
horizontal crowning member is the controlling feature
in the design. From the west side, or entrance side of the
nave, three main halls of chapels step down for major
exhibits. On the east side there are three pavilions lead-
ing off the nave which are of less accented heights.
The first three pavilions of the General Exhibits
Group being erected at Eighteenth Street west ot Lett
Eriksen Drive are south of the Hall of Science and con-
nected to it by means of a bridge on the upper level. The
group will be a sort of comb-shaped structure running
north and south, 686 feet long and 97 feet wide, with
three pavilions 160 feet long and 110 feet wide extending
east from the main structure. The pavilions are separated
by courts 120 feet wide. In these courts pools fringed
with trees and shrubbery will mirror the reflection ot
the pavilions.
On Northerly Island, north of the Electrical Group,
the construction of the Federal and States buildings has
been undertaken with the driving of the first test piles.
These buildings are being constructed in juxtaposition,
to symbolize the essential unity of the Federal and states
governments.
The Hall of States will be a great V-shaped struc-
ture, two stories high, 500 feet across at the base and
with its two arms 500 feet long and 140 feet wide at
the widest point. The open part of the V will face west
and enclose a court, landscaped and containing a sunken
garden with a triangular pool. Opening on this court
will be separate entrances to each state and territorial
exhibit. A covered terrace overlooking the court opens
onto balconies in each State Hall. The terrace connects
with an open terrace on the Federal Building which ex-
tends across the base of the V 620 feet long by 300 feet
wide. A rotunda, seventy feet in diameter and sur-
mounted by a 75-foot high dome rises from the center
of the Federal Building. Arranged around this dome
will be three 150- foot towers, triangular in section with
fluted sides, the inner faces curved to clear the circle of
the dome. These towers will represent the three
branches of government, legislative, executive and
judicial.
As other Exposition structures rise, new construction
methods and materials will be demonstrated. The build-
ing world is looking at A Century of Progress Exposition
with keen scrutiny. The results of the tests at the Fair
may point the way toward a new building era, wherein
construction costs may be reduced by the use of new
materials, and greater use of shop fabrication.
H. D. People's, c.e. '31, is one of the few fortunates
who has a job. "Peeps" is designing bridges at Leaven-
worth, Kansas, for the Missouri Bridge Co.
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Joe Tiffany, c.e. '.ii, and Don Johnstone, c.e.
'31, are employed in the I nited States Engineering office
at Kansas City, Missouri. They are working on the Mis-
souri River project. They are both former editors of
the Technograph.
Hal How, c.e. '32, is also employed. He is selling
flowers for a Lake Forest Illinois florist.
Jonx Cisler, c.e. '31, and Harold Ackman, e.e.
'31, are among the idle. Both were on the campus dur-
ing registration. John has been doing a few odd jobs
for the city engineer in Hot Springs, Arkansas.
George W. Murrison, Arch '30, is broadening his
education at Harvard
E. J. LAWSON, e.e. '30, is working for the Illinois
State Highway Department at the Elgin office. Ed is
also the proud father of a daughter.
L. L. EnCRnx, c.e. '31, is now in Schenectady, New
York, to take over his duties as draftsman for the General
Electric Co.
11. E. Scm.nxz, c.e. '28, spent a week on the cam-
pus. Mr. Schlenz is employed by the Pacific Flush
Tank Co. of Chicago.
W. W. Zitzewitz. m.e. '30, is working for the
Peoples (las, Light, and Coke Co. of Chicago.
A. W. Aises, m.e. '30, is designing airships for one
of the country's leading aircraft concerns.
Kenny Lind, arch '31, has returned to the campus
after a year's absence. After graduating he attended the
summer session at Lake Forest Academy on a scholarship
won here at Illinois. At the end of that term he won
a traveling fellowship which carried with it an automo-
bile and expenses for one year's tour of the United States.
He is now a member of the faculty here. While in school
he was business manager of the Technograph.
Many of the alumni have been busy furthering their
education in the graduate school. As a result many ad-
vanced degrees were conferred last June. The persons
with their class and most recent honor are as follows:
C. E. Ireland '26, Ph. D. in Physics; I. P. Breen
'27, M. S. in Ceramics; P. E. Nielsen '27, M. S. in C.
E.; H. E. Keneipp '27, M. S. in E. E. ; W. R. Woolej
'27, Ph. I). in E. E.; K. Tippy '27, M. S. in C. F. ; W.
L. Collins '28, M. S. in C. E. ; R. W. World '28, M.
S. in E. E.; T. I. Dolan '29, M. S. in C. F. ; C. ( ).
Harris '30, M. S. in C. E. ; T. G. Taylor '30, M. S. in
T. & A. M.; D. I. Brumley '31, M. S. in C. E. ; M. S.
Ketchum, [r. '31, M. S. in C. F. ; A. E. Abel, Jr. '31.
M. S. in E. E.; W. C. Adams '31, M. S. in E. E.; G.
W. Pickets '31, M. S. in E. E. ; W. M. Hesselberth '31,
M. S. in E. E.; W. D. Shannon '31, M. S. in F. E. ; IX
F. Wicgand '31, M. S. in F. F.
Engineering Experiment Station
(Continued from Pain 9)
stress and rate of creep changed in character as the stress
was reduced.
An arbitral) method of determining a value which
might serve as a practical creep limit was used in this
bulletin ; with this arbitrary value as an index, the tests
carried out seem to show that, with the exception of one
calcium alloy and one antimony alloy, a stress of 200
pounds per square inch is apparently a fair average value
to assign as a practical creep limit for the alloys studied,
over the range of temperature covered in the tests, 32
degrees F. to 150 degrees F.
While there was no marked changed of arbitrary
creep limit observed under the range of temperatures
studied, there was a distinct acceleration of creep for the
higher stresses with increase of temperature.
Definite creep was observed in the tests of full-sized
specimens of sheathing under internal oil pressure giving
stresses at about 200 pounds per square inch. The aver-
age rate of creep seemed to be somewhat less for these
full-sized specimens than for the tension specimens of
similar material.
Bulletin No. 244 of the Engineering Experiment
Station of the L niversity of Illinois is the third to be pub-
lished on the subject of fatigue cracks in car axles. This
bulletin is a study of the stresses occurring in a car axle
under service conditions with special reference to the life
of the axle, and the magnitude, duration, occurrence per
mile, and cause of stress.
Tests were conducted in Chicago. Illinois, on the
Chicago Rapid Transit System. A continuous record of
bending in one or two axles of a test car was obtained
in a series of tests covering about two hundred miles of
elevated and surface track. The stress, in pounds per
square inch, corresponding to this measured bending was
computed by the use of the ordinary formulas, and by
the substitution of proper constants for readings of the
continuous record. The derivation of these stress con-
stants, together with an analytical discussion of the effects
of the action of frogs, crossings, and other parts of the
track on the stress in the axle, is given in the bulletin.
Some of the conclusions drawn from the investiga-
tion were as follows:
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( 1 ) A statistical study of all the axle-bending stresses
observed in the tests reported (some 207,000 in number,
covering 177 miles of track) shows no axle-bending
stresses higher than 20,000 pounds per square inch. A
few higher stresses were observed in yard tracks.
( 2 ) High bending stresses in the test axle of the test
car were found at crossings, frogs with guard rails,
switch points, and curves without restraining rails.
(3) On curved track properly spaced restraining rails
were found effective in reducing axle-bending stress.
(4) For a car used on a system similar to that on
which these tests were made inspection of the axles for
cracks after every 100.000 miles of service would seem to
be an effective safeguard against fracture of an axle; it.
however, the car were used on a track which has an un-
usually large number of locations causing high stresses
more frequent inspection might be necessary.
Knowledge of the stress distribution in structural
and machine members of irregular shapes is of increasing
importance. The mathematical method of stress analysis
for many such members is highly complicated and im-
practicable. A number of experimental methods of de-
termining the stress in members of complex shape, how-
ever, have been used with success. One of the most valu-
able experimental methods for determining stresses in one
plane only (two-dimensional stress) employs a model of
transparent material, such as celluloid, pyralin, or hake-
lite, through which polarized light is passed. This
method is called the photo-elastic method.
Bulletin No. 245 of the engineering experiment
station of the University of Illinois contains the results
of a study involving the determination of stress in a
transparent specimen by passing plane-polarized light
through the specimen and measuring the phase difference
of the two emerging light vibrations by means of a Bab-
inet compensator, which consists of two quartz wedges;
the movement of one of these wedges necessary to bring
a dark line back into position under the cross engraved
on the other wedge is a measure of the difference in prin-
cipal stresses in the specimen at the point where the light
paws through.
Models were made to represent the American
Standards and Whitworth thread forms, and 'the ap-
paratus herein described was used to determine the rela-
tive value of stress concentration for these two threads.
The greatest stress at each load in each model was de-
termined by the optical method. The results of the tests
show a stress in the American Standard thread about 40
per cent greater than that in the Whitworth thread. Re-
gardless of the size of the threads tested, this ratio of
stresses was nearly constant for the two different thread
forms.
The Cover Design
The cover design for this issue portrays a scene in a
large steel mill, the idea the artist had in mind being
engineering in general, or, as we would term it here at
Illinois, general engineering. The work of the various
branches of engineering, such as mechanical, civil, metal-
lurgical, etc., are seen in the sketch. It might be men-
tioned here that the University of Illinois is one of the
few schools, if not the only one, offering a curriculum in
general engineering. The cover design for each month
will carry on the above scheme by illustrating one phase
of engineering.
Physics Department
Prof. G. Gerald Kruger of the physics department is
now doing research work on a Large Grazing Instanl
Vacuum Spectrograph, the largest of its kind in the
I uited States.
Other pieces of research work done during the sum-
mer months which have been published by members <>1 tin-
department are: Nuclear Moment of Barium as De-
termined from the Hyperfine Structure of the Ba_,
Lines by Prof. P. Gerald Kruger, R. C. Gibbs. and R.
C. Williams; Structure of Atomic Nuclei by Prof. James
H. Bartlett; A Calculation of the Energy of the Lithium
Molecule by Dr. W. H. Furry; The Band Spectrum of
Potassium Hydride by Dr. G. M. Almy and Dr. C. D.
Hause; and Valence Forces in Beryllium Hydride bv C.
E. Ireland.
Dr. W. H. Sanders, who has been absent for a year
doing research work on X-Rays in Zurich, Switzerland,
has returned to the campus, and Prof. W. F. Schulz is
now taking sabbatical leave in England and Germany.
Electrical Engineering Department
At the forty-eighth annual summer convention of the
A. I. E. E. held at Cleveland, Ohio, June 2(1-24, Pro-
fessor Waldo represented the University of Illinois. Mr.
C. E. Skinner, president of the organization for 1931-32,
is at the head of the research department for Westing-
house.
The president spoke very enthusiastically of the L. E.
show which he saw here last spring. He offered that it
might be well for other institutions to pattern after the
example set by Illinois. Mr. Skinner was very much
pleased with what the students had done in showing re-
cent developments.
Several inspection trips were taken by delegates. One
which was of unusual interest was the visit to the Ohio
Brass Co. where they viewed a very complete outdoor
experimental laboratory, having machinery capable of
producing a peak voltage of 3,000,000 volts.
Railway Engineering Department
The railway engineering department, under the
direction of Prof. H. J. Sehrader, completed during the
summer the brake-shoe friction tests which they have
been conducting during the past year. These tests were
conducted in the brake-shoe laboratory in the Transporta-
tion building by the department in co-operation with the
Association of Manufacturers of Chilled Car Wheels. A
technical report of the results obtained will be presented
in the near future.
Theoretical and Applied Mechanics
Prof. Arthur N. Talbot of the department of theo-
retical and applied mechanics was recently awarded the
Lamme Medal for achievement in engineering education.
The medal is awarded through a fund established in the
will of the late Benjamin Garver Lamme, chief engineer
lit Westinghouse Electric & Manufacturing Company,
to reward "a chosen technical teacher for accomplishment
in technical teaching or actual advancement in the art of
technical training." Dr. Talbot has been the recipient
of numerous honorary awards and degrees, among which
are the Washington award of the Western Society of En-
gineers, the Turner Medal of the Western Concrete In-
stitute, and the Henderson Medal of the Franklin In-
stitute.
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Chi Epsilon met at 4 o'clock September 28 for the
first meeting of the year. Arrangements were made for
a smoker and a discussion was held on sending a delegate
to the national convention to be held at Pennsylvania
State (Jniversitj the latter part of November.
The following men were elected officers of Theta
Tan at the last meeting of last year: A. C.
Nauman, Regent; C. R. Wood fill, Vice-
Regent ; A. S. Kleszewslci, Scribe ; E. E.
Stephens, Corresponding Secretary; J. C.
Wheeler, Treasurer. The first meeting of
this year was held at the Sigma Phi Epsilon house on
September 29.
Wiley C. Nelson, president of Sigma Tau, attended
the national convention, of Sigma Tau at Rapid City,
South Dakota between September 24-October 1. A meet-
ing will be held shortly to organize the business for this
year.
On September 29, T. Chaukley Hatton spoke before
the student branch of the A. S. C. E. on "The
Opportunities of the Engineer." W. Bene-
dict, president-elect, was forced not to attend
school because of sickness. He is being suc-
ceeded by Frank Fisher, Jr. The others that
were elected last spring were: A. C. Nau-
man, secretary, and R. T. Lynge, treasurer.
Plans for a smoker to be held at the Delta Alpha
Epsilon house were laid at the first Mu San
meeting of the year, held September 28. The
date for the smoker was set for October 5.
Pi Tau Pi Sigma
An opening meeting was held by Pi Tau Pi Sigma on
September 29 for all members of the advanced course in
signal corps when an address was given by Mr. Buzzard,
a specialist in Meteorology. Lt. Col. James is faculty
advisor of Pi Tau Pi Sigma this year.
A. S. M. E. held a smoker October 4 at
which Ernst Hartford, national officer of A.
S. M. F., and Dr. Prentice, of Rose Poly-
technical Institute, were the speakers.
Officers of the local branch of the American Chemical
Society for the present year are Prof. R. L. Shririer,
chairman; Prof. B. S. Hopkins, vice-chairman; Dr. C. S.
Boruff, secretary; and Dr. M. J. Copley, treasurer.
Counsellors of the Society are Dr. R. E. Greenfield of
the Staley Starch Works at Decatur, 111., and Prof. C.
S. Marvel. The Society will hold its first meeting of the
year in mid-October, and monthly meetings thereafter,
which are open to all those wishing to come.
"Neutrons" was the subject discussed by Prof. J. H.
Bartlett at the first meeting of the Physics Colloquium
held on the evening of September 29 in 1 19 Physics Lab.
These meetings are held every Thursday evening and are
open to all who are interested in recent advances in the
fild of physics.
Civil Engineering Department
A smoker was held for the Civil Engineering faculty
and graduate students, September 2u. Dean Ketchum
gave a short talk and each member of the faculty and
each graduate student was introduced by Prof. W. C.
Huntington.
Professor J. S. Crandell attended an A. S. T. M.
meeting in Atlantic City, the latter part ofJuly.
Professor E. E. Bauer toured the Mid-Western uni-
versities in connection with his investigation of sub-
grade soils. His tour took him to the L'niversities of
Nebraska, Kansas, Missouri, Michigan, and the Kansas
School of Agriculture. An article on his investigations
appears in this issue.
Mr. H. M. Fitch in travelling for the Trade Press
Publishing Company of Chicago, secured material for
articles on quarries, sand, cement, and lime plants. The
tour took him as far South as Alabama, as far East as
Virginia, and as far West as Colorado.
Ceramics Department
The ceramics department has another European
graduate working this year in their laboratories. Mr.
John Hugh Chesters of Oldham, England, is doing re-
search work in refractories. Having received his B. S.
degree in 1928 and his doctor of Philosophy degree in
1930 at Sheffield University in physics, he was awarded
the Robert Blair Fellowship to study on the continent in
1931. Last year he was at the Kaiser Wilhelm Institute
in Berlin. His chief research is on "The Influence of the
Bond on Properties of Magnesite Bricks," and the effect
of magnesia in furnace linings will be one of his studies.
Aside from research work, he plans to travel to com-
mercial plants all over the country in completing his
study. At present he plans to be in this country about
two years and will spend most of his time at Illinois.
Mechanical Engineering Department
Fifty tons of ice were used this summer during ex-
periments on air-cooling conducted in the research resi-
dence of the mechanical engineering department. The
tests were sponsored by the American Society of Heating
and Ventilating Engineers.
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Pointing the way to the
advertised brand
Many a "sale" made by advertising has gone
to a competitor because the purchaser did not
know where to buy the advertised brand. Tele-
phone men evolved a plan to make it easy to find.
They created a "Where to Buy It" service in
the classified telephone directory. There—beneath
the advertised trade marks — Buick, Goodrich,
RCA Victor, General Electric and many others
now list authorized local dealers. Thus telephone
men complete the chain between advertiser and
consumer— increase the effectiveness of advertis-
ing—help manufacturers and dealers to increase
sales— help consumers to get what they want!
Because they apply vision to subscribers' prob-
lems, Bell System men continually increase the
value of telephone service.
BELL SYSTEM
A NATION-WIDE SYSTEM OF I NTE R- C O NN E CI ING 'ELEPHONE
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BUCKET and SHOVEL
Note—The shovel, having been idle all summer,
groaned and squeaked as it was pressed into service again,
but now that we have steam up, we, the crew, give you
fair warning. Look out! We are going after the dirt!
Our steam is being kept up by two rapid fire boys, who
linger and joke with you—but then news is news, you
know. Well it would be no warning without knowing
who they are so we introduce—Billy Hoffman and S.
Schnitzer. See the next issue for our prize contest.
Vm Van Meter, one of our most liminarious m.e.
sophs, spent the summer working on a ranch in south-
western Missouri getting in shape for the feetball season.
A cynical grid fan has remarked than Vin's experience in
yelling at cattle should stand him in good stead when
lie calls signals this fall at quarterback.
A very restful but active vacation was spent by Art
Nauman ("Arkansas Traveler") c.e. '33, in the
northern lakes and woods of Wisconsin, where we hear
that for the first few days he came nigh onto getting
Paul Bunyon's prize medal for losing the "big ones."
Our engineering student body is graced this semester
by the presence of a southwesterner from southwestern
Chicago, Dick Gehrer, e.e. '35, who transferred to
the I . of I. this semester. In an effort to get a little
training in his line, Dick this summer electrified the
neighborhood by digging up weeds from in front of his
home. He also whitewashed the foundation of the house.
Reports from confidential sources indicate that the whole
affair was an inside job.
( lathering from the way Wally Potokar, c.e. '33,
spent his vacation at Lyons, 111. (we daresn't say how)
we think he will be qualified to do some good work in
civil engineering, especially so in hydrodynamics. Ask
him. James Pierce '36, engineer, was wondering if that
thing marked "Pat. Lab." in the Time Table was a lab-
oratory for testing patents. Many of the c.e. '33's are
giving the Co-Op much trouble in searching for that
slide rule with the decimal point of which Professor Bab-
bitt so frequently speaks.
A hectic vacation hunting and fishing in the wilds
of Minnesota was spent by Mel ("You Hain't Done
Right By Our Little Mel") Beardsley (also Kansas
City Beardsley) m.e. '34. Statistics relating to the
amount of fish and game obtained have been carefully
withheld, but Mel says that he can display a manful
chest as a result of his trip in the north.
ject.
Knew Teacher
Teacher: "Give me a sentence with a direct oh-
t."
Pupil : "You are pretty."
Teacher: "What's the object?"
Pupil: "A good mark."
Voice over 'phone: "Do you neck?"
Co-ed : "Why of course."
Voice: "Well, this is God. Aren't you ashamed of
yourself ?"
What About the Dumbness?
Dear Doc: "When I was a freshman in college I
was hit on the head with a paddle and have been deaf
and dumb ever since. What shall I do?"
Answer: "Consult a physician; he may be able to
help your deafness."
He Enjoyed All But—
The lengthy recital had drawn to a close, ice cream
and cake had been served, and the teacher was bidding
the students good by. One of the little performers had
brought her small brother with her. As he was about to
leave the teacher beamingly asked :
—
"Well, Bobby, did you enjoy the recital?"
"Yes," answered Bobby, "all but the music."
Choice of Evils
"Yes, sir, work is scarce," said Pat, "but I got a job
last Sunday that brought me five dollars."
"What?" said Mr. Goodman, much shocked. "You
broke the Sabbath?"
"Well, sir," returned Pat, apologetically, "it was me
or the Sabbath. One of us had to be broke."
Down Grade
Disguested Man (to his son just returned from col-
lege): "You look like a fool; more and more like a
conceited, hard-brained, helpless fool, every year."
Just then an old acquaintance of the gentleman doing
the talking entered the office and saw the youth.
Old Acquaintance: "Hello, Jack; back, eh? You're
looking more and more like your father every year."
Long Absence
A rookie in the cavalry was told to report to the lieu-
tenant.
"Private Rooney," said the officer, "take my horse
down and have him shod."
For three hours the lieutenant waited for his horse.
Then, impatiently, he sent for Rooney.
"Private Rooney," he said, "where is that horse I told
you to have shod ?"
"Omigosh!" gasped the private, growing pale around
the gills, "Omigosh! Did you say shod?"
Cruel Pop
"Boo-hoo-oo," wailed the little boy.
"Well, sonny, what seems to be the trouble," in-
quired the kind-hearted old lady.
"Pop drowned all our kittens."
"My, what an awful thing to do."
"Yeah, he promised I could do it."
To Students
In General
We believe that getting a good
start, is to have proper instru-
ments, slide rules, text books, etc.
Do you know that right at your
door you have a student store that
is able to supply your demand?
// in need of any of these school
supplies see ns
U. OF I. SUPPLY STORE
CO-OP
Seniors!
The Illio Says
"DO IT NOW"
Use Weber Service and Weber
Quality Photographs
On John Dial 3015
Fig- 203—Jenkins Extra Heavy Iron Body Gate Vaht, flanged.
A heavy guard
. . . for the line
A heavy weight that engineers can bank on to hold
the pipe line against all interference from valve
trouble is this Jenkins Extra Heavy Iron Body Gate.
This sturdy valve is made for 250 pounds steam
working and 400 pounds water working pressure.
When it goes into the pipe line, it goes in to stay.
Many factors contribute to produce the great stam-
ina of Jenkins Valves . . . correct design, analyses-
proved metals, flawless castings, precision machin-
ing and painstaking assembly.
Jenkins Valves are made in bronze and iron for
practically every power plant, plumbing, heating
and fire protection service.
Send for a booklet descriptive of
Jenkins Valves for any type of
building in which yon may be
interested.
JENKINS BROS.
80 White Street New York, N. Y.
510 Main Street Bridgeport, Conn.
524 Atlantic Avenue Boston, Mass.
133 No. Seventh Street Philadelphia, Pa.
646 Washington Boulevard Chicago, 111.
JENKINS BROS., Limited
Montreal, Canada London, England
Jenkins
VALVES
Since 1864
Talking from the sky
on a beam of light
THE huge U. S. Navy dirigible, Los Angeles, is roaring
above the General Electric Research Laboratory at Sche-
nectady. On board the airship, an almost invisible beam of
light is aimed at a 24-inch mirror-target a half-mile below.
The mirror, turning as it follows the dirigible's course, catches
the slender beam. Voices transformed into electric impulses in
the airship are carried to the mirror by light waves. A photo-
electric cell picks up these waves and they are reconverted into
sound, which is broadcast to the world by radio.
A "voice on the air," with a "voice from the air" — the offi-
cial opening of radio station WGY's new 50-kw. transmitter is
taking place. One millionth of a watt— generated from the
blast of a police whistle in the dirigible—is transmitted to the
ground on the beam of light and to a Thyratron tube. The tube
magnifies the whistle energy 50,000,000,000,000 times to
operate the switches that start the transmitter, five miles away.
£&*
/
(Insert i John Bellamy Taylor, General Electric
research engineer, operating projecting
apparatus
Thus was "narrowcasting," a possible means of
secret communication, recently demonstrated to
Military and Naval experts by General Electric
engineers. The future will demonstrate its commercial
value. Electrical developments such as this are
largely the accomplishments of college-trained en-
gineers. They are leading the way to even greater
progress in the electrical industry and are helping to
maintain General Electric's leadership in this field.
Receiving mirror on roof of General Electric
Research Laboratory
95-955DH
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Manufacturers who have never been
able to use metal in their products be-
cause of too much weight can now gain
desirable added strength and ease of
fabrication by using Dowmetal.
In many non-metallic as well as in fabri-
cated metal products Dowmetal can re-
place other materials and open new
ways to improved products and easier
production.
Dowmetal cuts 25 to 30 per cent
weight from previous lightweight metal
castings. It saves 35 per cent weight in
die cast parts. Strong, smooth, sound
forgings are one fourth to one third
lighter. Rolled sheets are surprisingly
light and strong.
The excellent machinability of Dow-
metal cuts production costs and its light
weight saves labor in handling through
the shop.
Test its value— learn its advan-
tages
—
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Dowmetal Data Book.
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The Development Made In Television
By Hugh A. Brown
Assistant Professor of Electrical Engineering
TELEVISION was conceived more than 40 years ago
in the minds of not a few inventors, and several
schemes were patented. Outstanding among these
was the invention of the Nipkow scanning disk, a device
comprising a metal disk with small holes arranged in a
spiral near its outer edge. With the aid of this device a
spot of light may be made to pass over the subject being
televised. The light reflected from the illuminated spot
(as the latter flies across or "scans" the subject) is picked
up by several photoelectric cells, translated into electric
currents or radio waves and subsequently transmitted by
wire line or by radio through the ether to the receiver
equipment. Here the received currnts ar simplified and
caused to reproduce the image of the subject by means of
another similar "scanning" disk whose holes pass in front
of a variable source of light, the latter being a neon glow
discharge tube whose light is varied in accordance with
the received television currents or "signals." This is a
very brief sketch of probably the first system of television
which really reproduced a picture that could be easily
recognized.
One glow discharge tube is the surface glow lamp.
This contains two flat electrodes close together, each elec-
trode being \ l/> inches square. The glow discharge plays
over the surface of the electrodes, its intensity varying in
accordance with the amplified receiver currents which
excite the discharge. The surface is viewed through the
holes in the scanning disk, the composite effect of the
viewing of different parts of the luminous surface in rapid
succession, as the glow varies in intrinsic brilliancy, re-
produces a reddish tinged picture. Its apparent size is
increased with the aid of a large reading-glass type of
lens.
Recently the lens disk receiver has come into wide
use. For this type a "crater" type neon discharge tube
is used. The discharge takes place between the cold
cathode and a crater-like anode, a very intense reddish
light issues from this crater. An opaque screen with a
very small hole in it is placed in front of the crater so
that the light coming through will be nearly a point
source. A scanning disk with small lenses in its holes is
placed in front of the point source of light and the beam
is focused by one lens at a time on a translucent screen
showing as a spot. As the disk rotates the spirally ar-
ranged lenses cause the spot to move over the surface of
the screen, each lens makes the spot trace a line of light
just adjacent to the one preceding it until the entire
screen is covered by the receiver scanning process. When
the light intensity of the crater type neon tube varies
in accordance with the received and amplified television
currents from the transmitter, the receiver scanning disk
rotating in synchronism with the transmitting scanner,
the picture being scanned will be reproduced upon the
receiver screen. The picture in this latter type of re-
ceiver is easier to view than that of the former and it is
easier to be seen by several persons at a time.
The Offset Scanning System
It is interesting that the simple system just outlined
is still one of the most successful and practical in actvial
operation. Mr. U. A. Sennabria patented a scanning
disk containing 45 holes arranged in three spiral
sections so that the subject being televised would be
scanned in three sections, these sections interleaving each
other. The flicker and unsteadiness inherent in a sys-
tem using a single scanning operation is thus corrected.
The Western Television Corporation of Chicago ac-
quired this patent and has been manufacturing transmit-
ting and receiving equipment for several years. This
company has done a great deal to improve the type of
picture which can be obtained from living subjects via
radio transmission and reception. The company main-
tains a television broadcasting station, W9XAO, in Chi-
cago and sends out television "signals" regularly each
day. Some of these pictures are of performers broad-
casting sound from the broadcasting station WIBO in
Chicago. Hence with an ordinary sound receiver and a
television receiver one can get the picture and sound of
the performer simultaneously. This broadcast has made
it known that television broadcasting is feasible, and as a
result the Chicago Daily News, Chicago Tribune, Mil-
waukee Journal, University of Iowa, and others, have
purchased Western Television equipment. These are
either broadcasting or planning to broadcast television at
the present time. Residents of the Middle West will
have no trouble receiving these pictures in favorable
weather. Here in Urbana pictures can be received quite
regularly from Chicago. Messers Lloyd Garner and R.
A. Parker, granduates of the LTniversity of Illinois, are
development engineers of this company, and to them
goes a great deal of credit for the success of the enter-
prise.
Single Spiral 60-Line Scanning
A year or so ago the Radio Manufacturers Associa-
tion recommended the adoption of the 60-line picture
scanning system as standard in the United States. In this
system the scanning disk has 60 holes arranged in a single
spiral around one revolution of the disk. The rotative
speed of the disk is 1200 r. p. m., giving 20 complete
scannings of the subject per second. This system is used
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by a few broadcasters in the East, notably the Columbia
Broadcasting Companj in New- York City. The use oi
a single spiral of holes in the scanning disk results in
more flicker in tin- picture than does the use ol tin- triple
spiral or "offset" scanning disk, but 60 lines per picture
should result in noticeablj more detail in the picture. It
is evident that when 60 lines are used the scanning spot
must be smaller and must move more rapidh tor the same
./ front ami side vievi of a portable studio scanner
number of complete scannings per second. It is then
more difficult to pick up the reflected light from the
illuminated spot on the subject being televised. Also,
the increased rapidity of change of reflected light from
the spot as it moves from a light colored to a dark colored
area on the subject means that the television amplifier
must be capable of responding to higher frequencies and
steeper wave fronts. The range of frequencies which
must be amplified varies about as the square of the num-
ber of lines per picture. This introduces practical dif-
ficulties, chief of which is the increased band of ratio
frequencies above and below the "carrier wave" which
must be equally transmitted and received. As a result
of this, 60-line television from living subjects has not
actually shown any improvement over the more easily
accomplished 45-line, 3-spiraI scanning. This statement
is made in the light of the best information the author
has at hand. Also, it applies only to the United States.
The Television Camera
The two televising methods discussed above require
that the subject being televised be in an almost com-
pletely darkened room, and be illuminated onlj by the
"living spot" produced by the scanning disk in front of a
powerful light source. It would be very desirable
to televise lighted subjects, particularly subjects in
action in daylight out of doors. Several inventors,
notably C. Francis Jenkins, have worked on this prob-
lem very intensively. Mr. Jenkins' method, later de-
veloped by the DeForest Company, vised a camera ob-
jective lens system with which an image of the lighted
subject or scene was focused on a scanning disk contain-
ing the usual spiral of small holes. Just behind the disk
was placed a small but sensitive photo-electric cell. As
the holes in the disk passed over the plane of the focused
image the cell was excited to degrees corresponding to
the light and shade variations from the subject, and the
resulting currents were amplified in the usual manner.
At the receiver the variable light source (glow lamp)
was modulated in the usual manner, and the receiver
canning disk, whose holes were the same as in the trans-
mitting scanner, reproduced the picture. It has been
found very difficult to adequately amplify the very weak
quantities of light coming through the small hole in the
disk in the camera from the focused image, whose lumin-
ous intensity itself is very low. Although actual pictures
were made with this device with some success the organi-
zation mentioned is not at present carrying on any work
of this kind. They built one or two complete portable
television cameras. During the present year John L.
Baird, the pioneer television worker in England, designed
and built a television camera, using three separate photo-
cells, each having its own amplifier and associated trans-
mission channel. Instead of the scanning disk used in the
Jenkins-DeForest camera he used a drum having JO
mirrors placed around its outside surface, each mirror
having a slightly different angle of tilt. These mirror
drum scanners are now being used quite extensively in an
experimental way. The above apparatus was used to
televise the English Derby at Epsom last June. Th.-
experiment was reported as quite successful ; however
the resulting 30-line picture must have been quite lacking
in detail.
Mdtiox Picture Television
During the past two years much interest lias centered
on the problem of televising motion picture film, and
/ rwing tin- p, pn hip unit
considerable success has crowned efforts along this line.
The favorite method consists of passing a sharp brilliant
beam of light through the film ami allowing the trans-
mitted beam to impinge on a photo-electric cell. The beam
is made to move sidewise rapidly as the film with its
pictorial record moves along just as it does in a pro-
jector. The resulting variations in transmitted light are
(Continued mi path' 9)
The University of Illinois Water Supply
By I. L. Wissmiller, c.e. '33
TH h I niversity of Illinois has a student bodj of some11,000. The waterworks furnishes all the demand
for the campus. The water is obtained from wells
bored in different parts of the north campus. As it comes
from the wells the water is unsuitable as a public supply.
It contains iron in the bicarbonate form and also bacterial
growths. These two impurities are undesirable in anj
public water supply. The iron causes a red stain on the
drinking fountains and plumbing fixtures and is instru-
mental in hastening bacterial growth. The bacteria are
undesirable because they pollute the pipes and endanger
the health of people who use the water. These impuri-
ties necessitate a plant which is primarily for iron re-
moval and secondarily for removal of bacteria. In
general, iron is removed by aeration and filtration, and
bacteria are killed and removed by chlorination and fiil-
tration.
Water is obtained from seven wells bored into sand
and gravel veins. These wells range in depth from about
140 to 2(>0 feet. The three earlier wells are from Ji to
12 inches in diameter; the wells drilled later are from
16 to 22 inches in diameter. Two older wells have been
abandoned, so the present supply is furnished by seven
wells. The three earlier wells are used very little be-
cause their yields are small. At present one of the larger
diameter wells is being bored deeper.
The water levels in the wells stand about 100 feet
below the surface when not in use, and are lowered
about 35 feet when the pumps are in operation. Because
of this it is necessary to place the pumps near the bot-
toms of the wells. The small diameter wells are equip-
ped with reciprocating plunger pumps. The newer large
wells are equipped with a type of centrifugal pump called
the "deep well turbine pump." With these two types of
pumps it is ver\ essential that the wells be straight. The
motors and supports are at the surface and are connected
with the pumps by long shafts and rods. If the wells are
The University of Illinois Filter Building
not reasonably straight, the shafts are continuously sub-
jected to reversals of stress which may result in fatigue
or corrosion fatigue failure. Any repair work on the
wells or well pumps has the possibility of being very ex-
pensive, hence great care is taken to avoid a possible
breakdown.
Water is pumped directly from the wells to the
aerator. This consists of an annular perforated pipe sur-
rounding the raw water basin. The water is sprayed
several feet into the air and falls into the basin. The
chief purpose ol the aerator is to precipitate the iron.
Iron occurs in the well water in the bicarbonate form.
Aeration changes it to ferric oxide and leaves in the raw
water reservoir a very finely divided precipitate in sus-
pension. The chemical equation is
f>Fe( HC( ),), + (),—>-2Fe
:; 4 + 6HX) + 12CO..
Other functions of the aerator are to add oxygen and to
»t— 4 rr i
The Aerator and Raw Water Basin, <with the New
Il'rll m the Background
release other gases with a consequent reduction of tastes
and odors.
The raw water basin has a capacity of 1(1(1,0(1(1
gallons. From the raw water basin the water is pumped
to the filter plant by two filter pumps, each, having a
capacity of 1,500 gallons per minute against a head of 50
feet. The raw water chlorinator is located on the pipe
between the raw water basin and the filter pumps. Or-
dinarily all of the chlorine is added at this stage. It is
necessary to add chlorine to the water before filtration to
minimize the growth of organisms in the filters. Chlorin
is added to the extent of about two parts per million, but
all except a small part is used to kill the growth in the
filter sand. Tests are made every hour during the day
to learn if the proper amount of chlorine is in the service
water. If the amount is too great, fish will be killed in
the university aquaria and people will complain about the
taste of the water. If the amount is too small, bacteria
will multiple rapidly in the distribution system.
I nder ordinary conditions two filter units are op-
erated simultaneously. The two idle units, there being
four in all, are cleaned while the others take care of the
demand. The filters are of the "rapid sand" type, with
a four foot bed of sand. The water does not go through
a mixing chamber or a coagulating basin. Mixing of
the chlorine with the water is accomplished in the pipes.
Since chlorine is the only chemical constituent ordinarily
added subsequent to filtration and since it is added in the
pipe line back of the filter pumps, it is thoroughly mixed
before reaching the filtration plant.
The water runs by gravity from the filters into the
clear water basin. An adjustable valve, called a "Simplex-
rate controller," is located in the effluent pipe at each unit.
(Continued on page 111
A New Definition of Engineering
By W. L. Abbott '84
Mr. Abbott is one of the best k/ioivn of our alumni. Sinn 1
his graduation in 1S94-, he has maintained a keen interest in the
affairs of the University, having served on the board of trustees
from /W5 until 1923.—Editor's Note.
V•HE subject assigned to me is "Engineering De-fined"—meaning redefined, meaning a new defini-
tion of engineering. For such a discussion a proper
point of departure would be a review of old definitions
of engineering, of which I have a score or more of
samples, but if were to
read, quote and discuss
each one, it would require
too much space. However,
the whole breed might be
epitomized as an attempt
to limit the activities of the
engineer to the manipula-
tion of physical materials.
Some might insist upon
adding to this general
denition a saving clause,
such as "for the benefit of
mankind," and with this
addendum I have no quar-
rel, as it adds a lot to the
respectability of the pro-
fession, and I would go
along with the amenders if
they would let me bring in
such love children of en-
gineering as bombing
planes, submarines, a n d
poison gas—all for the
benefit of mankind. But
for a new definition of en-
gineering, I will try this:
"The study of natural
fortes, to understand and
to adapt them to the uses
of mankind."
As we engineers will
sell our wares to almost
anybody for almost any
purpose, I have debunked
my definition of that ethical
but insincere reference to
the "benefit of mankind,"
substituting the expression
"for the uses of mankind,"
be he friend or foe. And
further, and of greater significance, is the omission of any
reference to physical materials.
With this general definition of engineering, let us
look into its possibilities. At the first look we see a pro-
fession as free of earthy entanglements as a disembodied
spirit. The term "materials" no longer limits the spread
of our wings, and as we zoom upward a vast landscape
unrolls, in which is seen not only the full scope of engi-
neering as it has been conceived, but the whole range of
human activity and thought that has to do with natural
forces, beginning with, say, the force of gravity and up
through those of physical nature, into those most potent
Mr. W. L. Abbott
forces that concern intellectual development and inspire
and motivate human conduct. I avoid the use of the
terms psychical and spiritual because they mean different
things to different people, but if they are natural forces
that can be adapted to the uses of mankind, they are in-
cluded. This is a new field as extensive as the old. Will
engineers rush in where, heretofore, only philosophers
have cared to tread ? I hope they will, taking with them
their distrust of everything not proven, their analytical
methods, slide rule calculus, and instruments of precision.
to the end that the funda-
mental laws and causes
that impel human behavior
for good or bad, and the
laws and causes that
govern the development of
the intellect to brilliancy or
to dullness, and the laws
that govern cause and
'^*j&? effect in the complex every-
day affairs of men be made
so plain that they can be
applied to the uses of man-
kind.
We accept human stu-
pidity, vagaries, and vice as
foreordained, just as a few
centuries ago were ac-
cepted the visitations of
disease and pestilence as
the lot of mankind, and as
we now look back in pity
upon our ancestors of those
days because of their blind-
ness in accepting as in-
evitable scourages which
could so easily have been
abated, so let us hope our
descendants of a few gen-
erations hence will look
down on this generation
for the blindness that all
but blocks its progress.
Engineering hitherto
has been generally defined
as relating to material
things and their governing
laws. That definition is
hereby enlarged to include
any concept, physical or
psychical, whose laws of
control can be discovered and turned to human use.
Others may object, and with reason, that the engineer
by the new definition is presuming to overrun the basic
sciences and activities of all professions and claim them
for his own.
Well, what of it? Many of these side shows already
have set up their tents all around the big top, adopted
our name, basked in its reflected glory, and played their
hurdy-gurdies at their own tempo along with our brass
band. Advertising, agriculture, architecture, chemistry,
economics, real estate, sanitation, sociology, salesmanship,
and so on down through an ever lengthening list. All
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have embellished the names of their callings with the
term engineering, and, for better or for worse, we are
held responsible for these camp followers. We should
therefore take them in, under paternalistic supervision
and control, imposing a beneficient stimulating and co-
ordinating government, under the continual urge of the
engineer overlord.
This age of engineering is the latest of many ages,
each marked by some special kind of endeavor. Litera-
ture, art, philosophy, religion, exploration, conquest,
commerce—each had its day and its logical successor,
each was the product of what had gone before; each pre-
pared the way for what followed, and then took a second-
ary place in the lengthening procession. The Engineering
Age was not the product of the engineer as much as the
engineer was the product of his time. As this age is the
heir of its predecessors, it will transmit a richer heritage
to the next, and how rich will that heritage be if engi-
neering, which is now devoted to the discovery and use
of the laws which govern the properties of material
things, will be directed to the discovery and use of those
laws which govern mental growth, human conduct, and
human relations.
Whatever great movement is to follow the present
age of material progress must be founded on higher
ideals and on better understanding of the fundamentals
of economics, government, education, ethics, and sociology.
A large order
—
yes, larger than all of the past achieve-
ments of engineering—but even now progress is waiting
upon the fulfillment of that order, and, early or late,
it is destined to be realized. Shall that consummation be
achieved in a field plowed and planted by the engineer,
or must it take its time and chances in hedge rows and
thorn patches?
An inspired poet, after declaring that the proper
study of mankind is man, continued with this cyncism
on man's strength and folly:
"Plac'd on this isthmus of a middle state,
A being darkly wise, and rudely great:
With too much knowledge for the sceptic side,
With too much weakness for the Stoic's pride,
He hangs between; in doubt to act, or rest;
In doubt to deem himself a God, or beast;
In doubt his mind or body to prefer;
Born but to die, and reas'ning but to err;
Alike in ignorance, his reason such,
Whether he thinks too little or too much;
Chaos of thought and passion, all confuse! ;
Still by himself abus'd or disabus'd
;
Created half to rise, and half to fall;
Great lord of all things, yet a prey to all
;
Sole judge of truth, in endless error hurl'd:
The glory, jest, and riddle of the world !"
What if such an animal could be subdued, trained,
and educated !
Man, after divesting natural phenomena of the
glamour of superstition and getting an insight into their
natures, learned how to control them for his use. He did
not change their natures, but took them as they were and
harnessed and directed them. There is yet the larger
and almost untouched problem of understanding and con-
trolling, not necessarily changing, the impulses and forces
of human nature and the powers of man's own intellect
and making them, too, better serve his needs. In pro-
portion as he understands and masters his greatest oppor-
tunity and greatest obstacle—himself—there will open
up a new world, where possibilities are beyond con-
jecture.
In a closer study of man's heritage and particularlj
greatest significance, have dimly appeared. To illustrate:
of his mental capacities, certain astonishing facts, of
The old Newcommen pumping engine, working near at-
mospehic pressure, made its six leisurely strokes a minute
and was entirely satisfied. The centennial Corliss, at 40
pounds pressure and 40 r. p. m., was a ponderous and
perfect machine. Next, the so-called high-speed engine
with 125 pounds steam pressure and running up to 300
turns, and lastly the steam turbine, making thousands of
dizzy whirls a minute, impelled by steam at pressures up
to 1,000 pounds per square inch and more, and as pres-
sure and speed increased a hundred fold, power ;[\\t\
efficiency went up with them.
We have been told by students of the subject that out
dull minds and our methods of training them may be
compared with the original steam prime mover, and that
the possibilities of quickening our mental processes are as
great as have been the developments of steam power. And
have we not evidence of this?
A very tall man stands head and sometimes shoulders
above the crowd, but no more. Nurmi, the Finnish
wonder, could run a mile in marvelous time, but winning
by a few seconds only from the competing college milers.
The champion broad jumper, pole vaulter, or shot putter
excels by little the great body of contestants, just as the
winner of the Derby wins by a length, a neck, or a nose.
Rut all such comparisons fail when the average scholar
is compared with the intellectual colossi of the Eliza-
bethan period, and with the Newtons, Huxleys, Darwins,
and Einsteins. They do not stand head and shoulders
above the crowd ; they tower above it, as a giant pine-
rises above the underbrush. Those prodigies were not
freaks; they were the natural though accidental result
of breeding, environment, education, opportunity, and in-
centive, and with the same combination of fortuitous
circumstances these same phenomena may be repeated
—
not one a century, but some every year, while the intel-
lectual average of the whole race may be correspondinly
raised.
It is shown, too, by the intellectual stagnation that
for thousands of years has hung like a pall over some of
the peoples of the earth, where sloth and heathen folly
baffle all efforts to waken those races of unquestioned
mentality. When the leaven which is now working
among those backward or sleeping races shall have roused
them to the point where the intellectual activity of the
orient equals the present occidental average, the sun will
have gone down on Western races if in the meantime
they have not progressed relatively more than their dark
brothers.
As the moon's influence on the revolving earth causes
high tides and low; as wind blowing across water whips
it into waves of crests and hollows—so the flow of com-
merce is accompanied by business peaks and depressions.
As receding waves and tides of the ocean leave debris on
the beach, so too does the receding tide of business, and
the higher that tide has risen, the greater is the mass of
flotsam and jetsam stranded at its recession.
The activities of the engineer are largely responsible
for the great business activity of the Engineering Age
with its attendant blessings, and the world has accorded
him a generous measure of praise therefor; but with that
praise goes responsibility for those unfortunate misfits
left stranded by the ebbing tide and for those skilled
specialists whose trade has been rendered obsolete by
advances in the arts, or who have been shouldered out of
their jobs by mechanical robots.
The loyalty of the engineer to his employer is pro-
verbial, and he who is otherwise is unworthy of profes-
sional fellowship, but now the engineer has an equal
responsibility to his fellow employees, to see that they
do not become vocational derelicts in the wake of the ship
of commerce. The care for and re-industrializing of such
(Continued on page 13)
The Progress Bolivia Is Making In Expanding
Its Communication Facilities
l!\ Carlos A. Claure. ex'33
BOLIVIA, located in the heart of the Andes, has an
area of 1,300,000 square kilometers and a popula-
tion of 3,000,000 people. This South American
country makes the idea place for engineering. It is a
new country with vast resources and undeveloped wealth,
thus being the land of the future.
An article in Bolivia entitled, "Progress in Com-
munication in Bolivia," gives a clear idea of the different
means of communication, and the hard work accom-
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These church ruins were found by the Spaniards when they con-
quered what is now Tihuanacu, Bolivia. According In historians,
Tihuanacu is considered to have had the highest type of
civilization in America
plished by the Bolivian people to overcome the great
obstacles of nature, such as the Andes mountains. At one
of the conventions on highways held in Bolivia Mr. R.
W. Hebard said, "1 suppose the fundamental causes of
success or failure, and the major problems encountered,
whether in this or other countries, bear a striking
similarity, with, however, this outstanding distinction
—
the problems and difficulties, such as they are, or the
headaches of the business, are measurably magnified and
accentuated in the foreign field, and the uncertainties, or,
as termed by the ancient philosophers, the "Imponder-
ables," exist there in a greater measure than in the L nited
States." If we examine the difficulties which Bolivia had
to overcome and the obstacles that had to be surmounted
in connecting the different rich regions with the centers
of population and with neighboring countries, it must
be emphasized that the success of the undertaking was
due mainly to the efforts of her sons, which are worthy
of all the more praise if it is borne in mind that no other
country of South America had to face such great natural
obstacles as Bolivia. Hemmed in by mountains, each
railway, highway or road completed represented a gigan-
tic task; her railroads boldly cross the almost inac-
cessible peaks of the Andes and then descend to the fertile
eastern valleys and plains.
The present railway system has contributed to the
progress and growth of the mining industry which is
suffering today from the low price of one of its principal
products. The trains are comfortable and have up-to-
date equipment, and the journey from the principal cities
of the country to the Pacific and Atlantic oceans takes
but a few hours. The shortest route is covered by the
Arica-La Pa/, railroad, the service on which has been
improved recently after the agreement made between
Bolivia and Chile. The Antofagasta—La Paz railroad,
operated by The Bolivia Railway Co., has reduced con-
siderably the running time, and has altered the gauge of
one of its branches. The Southern Peru railroad, from
Mollcndo to La Paz, offers also an excellent service and
an interesting trip on Lake Titicaca. The railroad con-
necting Bolivia with Argentina has reduced the time of
the journey to 60 hours and gives very good service.
Bolivia at present is devoting her main efforts to the
completion of communications between the high plateau
and the departments of Santa Cruz and el Beni, which
will lead to results of great economic importance. The
following recapitulation shows the distances that have
been completed :
Permanent roads 2,887 kilometers
Roads under construction 2,020 kilometers
Roads to be constructed and projected 781 kilometers
Roads constructed but usable only during
season 987 kilometers
Total 6 675 kilometers
A large part of the network of communications com-
ing within the road construction program undertaken by
the government will be built as up-to-date roads for carts
and automobiles rather than railways, which, owing to
their high cost and maintainences charges, offer no ad-
vantages over highways. The highways afford rapid
means of communication for the requirements of trade,
promote automobile traffic and they will link up later
on with the Pan-American Trunk road which will un-
doubtedly cross Bolivia on its way to Argentina.
When this road system is completed, Bolivia will be
able to find a favorable solution for many of her im-
portant problems, especially immigration and the in-
dustrialization of the most fertile regions of the Re-
public.
The commercial aviation of Bolivia takes second
place among the nations of South America. During the
year 1930 Lloyd Aereo Boliviano made great progress
in Bolivian commercial aviation by establishing new lines
between the most distant cities of the Republic with the
important trade centers.
Besides service within the country international con-
nections have been made with Nyrba Company, Pan-
American Airways, and The Latecoere Company. In
this way postal and passenger service has been established
connecting Bolivia with other countries.
Bolivia in the future should also tend to use her own
labor, thus putting a restriction to foreign help which in
many cases has shown a marked deficiency. Of course,
Bolivia should not overlook the well-trained foreign en-
gineer, but in turn, he should not only seek a position
for the sake of money alone, but he should be willing to
do his best and give his sincere and wholehearted co-
operation to the country in every way possible.
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Development in Television
(Continued from pant 4
1
then translated by the photo-cell and amplifiers into
electric currents and subsequently into modulated radio
waves for transmission to the receiving station. The
scanning beam is made to move in one direction across
the film with the conventional scanning disk, its spirally
arranged holes being between a powerful source of light
and the film. The reception of such television is accom-
plished in the usual manner. The cathode ray tube re-
ceiver, discussed more fully later, is the favorite for this
kind of television.
There has been some activity in motion picture radio
television broadcasting during the past year. Purdue Uni-
versity has conducted a regular broadcast of news reel
film television from a special television broadcasting
station during two afternoons and evenings per week.
The 60-line picture system is used, with 20 complete
scannings per second in accordance with the Radio Man-
ufacturers Association standardization recommendations.
Any of the regular 60-line television receiving sets may
be used to receive these pictures. The funds for this
work are provided by the Grigsby Grunow Company in
conjunction with a co-operative investigation of the de-
velopment of television receivers. The investigation is
bemg carried on by Purdue University and is sponsored bv
the company mentioned. The Radio Corporation ot
America has carried out a very intensive development of
apparatus for televising and receiving motion picture
signals with a 120-line scanning. They have developed
powerful cathode ray tubes for reproducing the received
image, and it is reported that they have produced remark-
ably excellent pictures.
Cathode Ray Tubes in Television'
For those readers who are unfamiliar with cathode
ray tubes a word of description is in order. This device
in its present form usually consists of an evacuated glass
tube containing a hot filament cathode emitting electrons,
as in the ordinary radio receiver tube. An anode in the
form of a metal tube is placed near the cathode with its
axis in line with the latter. A potential of from 300 to
2,000 volts is applied to the cathode and anode (anode
positive) and as a result electrons are driven through
the anode tube or gun at a high velocity and impinge on
a sensitized surface on the inner wall of the glass tube or
envelope. The sensitized surface is a coating of chemicals
which will give a brilliant luminescence when the elec-
trons strike it. The resulting light is a bluish green,
The cathode ray beam of electrons may be deflected by
an electrostatic or magnetic field applied between the
anode and the screen. When the beam is not deflected
it makes a bright spot on the sensitive surface. If it is
deflected back and forth it traces a lighted line, and if it
is deflected rapidly to and fro in two directions at right
angles, a lighted area results on the sensitized glass sur-
face. If the anode potential is varied, the brightness of
the lighted area varies in direct ratio. When this de-
vice is used to reproduce a television transmitted picture
the beam is deflected in one direction rapidly and in the
right angle direction slowly by means of fields produced
by special oscillators. The detected and amplified tele-
vision currents are superimposed upon the anode potential
so as to vary it and hence vary the brightness of the spot
as it moves around over the surface of the tube. The de
flection of the beam by the special oscillators is synchron-
ized with the scanning device at the transmitter. The
result of these is the appearance of the televised picture
on the sensitized inner surface of the cathode rav tube.
It will be noted that this eliminates the necessit) of a
scanning disk in the receiver. In some cases the cathode
ray tube is made large so that a picture about 4" by 5"
is obtained. The cathode ray tube has been made small
and the brilliancy of the image made very intense by
means of high anode potential and certain sensitizing
chemicals, so that the image may be projected with a
projector lens system onto a screen some 3 to 4 feet
square.
The mechanical scanning device for the transmitter
has been considered b\ many experimenters to be too
cumbersome and difficult to build with the desirable de-
gree of precision. Special types of Cathode ray tubes
have been used for this purpose. It is noteworthy thai
Campbell-Swinton, an Englishman, patented and pro-
duced tubes for this purpose as early as 1911. Up to
the present it seems that such tubes have not been de-
veloped to a practical stage. It is reported, however, tint
in a few laboratories in this country and abroad such
tubes are in actual operation.
Some Aspects of the Problem and Future
Development
The picture obtained with the present types of appara-
tus and methods used in televising a living subject is lack-
ing in detail. It is what some would call a very sketchy
picture. The newspaper half-tone cut would correspond to
a 240-line picture in television. So far it has not proven
feasible to attempt to televise and transmit by radio with
more than 60-line scanning. There are two reasons tor this.
Firstly, as the number of lines in the picture increase it
becomes more difficult to get sufficient light reflected from
thes ubject to the photoelectric cells. With the weaker
light greater amplification is required, and a point is
soon reached where inherent tube noises disturb the am-
plified light currents. Secondly, the range of frequencies
that must be amplified increase rapidly with the lines
per picture. For instance 60-line scanning requires that
frequencies from 20 to 43,000 cycles can be equally am-
plified, but 120-line scanning requires a range of from
20 to 207,000 cycles. Not only is the amplification of
such a range a difficult problem but the required space
in the ether for radio transmission is greater in propor-
tion. For instance for 60-line scanning the carrier wave
would be, say, 1,500,000 cycles (200 meter wave). The
full modulated wave would extend from 43,000 cycles
below to 43,000 cycles above 1,500,000 cycles, requiring
four times as much space in the ether as a sound broad-
cast wave.
The 120-line system would require 20 times as much
space, or that occupied by 20 broadcast stations. The only
solution to this difficulty is the broadcast of television on
very high frequency (short wave) channels. This means
that carrier wave frequencies above the frequencies used
by commercial radio telegraph stations must be used. A
5 or 6 meter carrier wave (60 million cycles) has been
proposed. Such wavelengths have many advantages and
many disadvantages for practical broadcast work. Hence
it seems certain that there are serious inherent limitations
to the quality of picture that can be televised and trans-
mitted by radio.
If the public will be satisfied with the present quality
of pictures obtained considerable commercial development
will take place. These pictures are really worth while
and entertaining after the observer becomes accustomed
to them. In the author's estimation they are much
superior to the quality of sound radio broadcasting which
was enthusiastically received by the public ten years ago.
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On That Broader Education
In the -V<7r Republic of July 27, Mr Stuart Chase,
in one of a series of articles on the present economic sys-
tem and probable ways of bettering it, advanced the idea
that if a revolution were ever to take place in this country
it could be easily and bloodlessly effected by the engineers
in control of industry.
A letter from Mr. Benjamin F. Miller commenting
on Mr. Chase's article appears in the September 21 issue
of the same magazine. We give excerpts from Mr.
Miller's letter which we believe to be interesting and
pertinent:
"It seems to me somewhat over-optimistic to
hope for leadership in a fundamental social change
from a group of men who have been so badly con-
ditioned by their industrial associations and their
inadequate education.
"... The engineering curriculum imposes four
years of long and difficult study. The best of the
technical schools give but a smattering of history
and economics, both, of course, being given little at-
tention by the youthful engineer at grips with ap-
plied mechanics, calculus and thermodynamics.
"Proper education, no doubt, could show the en-
gineer how to mobilize his technical skill in evalu-
ating and solving present social and economic
problems."
And that hits the nail right on the head, we think.
We are not advocating that each engineering student
send away to Mexico for an extension course in revolu-
tionary tactics, but we do believe that instead of the "pipe
courses" which are so often chosen as electives, more at-
tention be directed to the obtaining of that "proper edu-
cation" which Mr. Miller mentions.
It is becoming increasingly evident as time goes on
that the engineer who will reach the top in the future
will be one who has a proper understanding and ap-
preciation of economic questions and problems. Unless
his engineering training has included, besides courses in
mechanics, mathematics, and shop, a course or two in eco-
nomics, political science, or some other of the social
sciences, and a real acquaintanceship with emancipated
literature and periodicals, the engineer can never hope to
take that position of leadership which in our modern in-
dustrial society is so rightly his.
Fast Trains
Recent news items from Europe tell of the wonderful
developments, as regards speed, that have been put into
effect on their railroads by engineers. One story tells of
the famous "Cheltenham Flyer"—the world's fastest
train—which has stepped up its average speed over a run
of 77 miles, from 69.13 to 71.3 miles per hour, due to a
maximum speed of 86.5 miles per hour. Another tells
us of the "Pacific Mountain Express," a French train,
which runs well over 70 miles per hour on part of its
line from Paris to Havre.
Speed is the all-important factor in these times. In
this respect the railroads have the upper hand over the
highway transports. Much remains to be done by Ameri-
can engineers to build our railroad service, as regards
speed, up to the European standard. True, government
restrictions and regulations do control the speed of our
trains, but well trained engineers can go far toward de-
veloping this advantage which the railroads have over
their competitors.
Honorary Initiation Fees
In times like these, when so few men can afford to
pay a twenty or twenty-five dollar initiation fee for en-
trance into one of the numerous engineering honorary
and professional organizations on our campus, it seems
that these almost exorbitant high fees could be reduced
some to meet the economic conditions of the day. Along
with every thing else, the operating expenses of the local
and national chapters have surely been reduced to some
extent. This reduction might be applied to the a-fore-
mentioned fees, thus enabling the various groups to take
in more men, most of whom would otherwise be lost to
them. Let's see if something can be done about this.
Mr. Claure on Bolivia
In keeping with our promise, we are presenting the
first of a series of articles written by students of foreign
birth and dealing with the conditions, as viewed by the
author, in his native land. Each succeeding issue will
contain another article of this nature. We hope that
these little articles will be able to present a true picture
of the engineering developments and the possibilities for
further work in the various countries, and that our stu-
dent readers will be better informed when, and if, they
seek employment in some country outside of the I nited
States.
Extend the Time
Would it be possible to keep the doors of the engi-
neering buildings open until midnight?
Being fired by an ambition to envelop all available
time, we again ask for recognition on this same old
question of midnight closing hours in order to give us
more time in the design rooms. We agree with the
faculty that one should get a good night's rest in order
to be fit for the next day's battle. However, main of
us must work after 10:00 p. in. and we find it very in-
convenient to carry all our drafting equipment home, and
then back again the next day.
From a point of efficiency, anyone can see that more
can be accomplished in four straight hours of work than
in two separate sessions of two hours each, time having
to be taken out to clean up and move the equipment to
one's room.
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The University Water Supply
(Continued from page 5)
This valve may be set for the desired rate of How and
will automatically maintain that How from its respective
filter unit. The rate of How in the influent pipe is con-
trolled by a float valve which keeps the water in the top
of the filter unit at the proper height. Water Hows in
at a rather turbulent rate and passes through a baffle onto
the filter bed. This quiets the water and prevents any
undue disturbance of the top layer of sand. The Hoat
valve is used because it is desirable to keep the water level
in the top of the unit at a uniform height. Too much
variation in water level causes "air binding" and a con-
sequent loss in efficiency of the filter.
With this valve system the rate of flow through the
sand is kept uniform during operation. The sand has
been graded carefully to obtain a very uniform size. The
first sand used in the university plant gave trouble be-
cause of non-uniformity. Replacing with a carefully
graded sand eliminated the trouble. As the water perco-
lates down through the sand, most of the impurities are
removed and most of the chlorine which has been added
is used to kill the bacterial growths. The water in the
effluent pipe is consequently rendered potable and the
chlorine content is reduced to from 0.12 to 0.15 of one
part per million.
Each filter unit is washed once a day. For this pro-
cess an air compresser and back-wash pumps are required.
First, the air compresser forces air into the bottom of the
filter bed and the air percolates up through the sand.
This disturbance loosens the sand and the oxygen in the
air is effective in helping to oxidize and remove some of
the impurities on the sand. Then the back-wash pumps
are put into operation, forcing water from the clear
water basin at a high rate in the reverse direction through
the sand. This water picks up impurities, the chief of
which is iron oxide, which have collected on the sand
and flows out through a waste water outlet into the
sewer. During operation the head loss in the filter unit
increases slowly and when it reaches the maximum per-
missible, the filter must be washed. Back-wash is con-
tinued until the head loss of operation is reduced to the
neighborhood of four to six inches. During the washing
process, the sand is loosened uniformly and the rate of
back-wash is such that sand is not washed through the
waste water outlet. Various schemes have been tried to
facilitate the operation and cleaning of the filters. At
present ammonia is added in the aeration basin but no
conclusions have been drawn on the result of such addi-
tion. The back-wash water varies from two to four
per cent of the total water filtered. It is not feasible to
reclaim this wash water since it contains about 25 times
as much iron as the original raw water.
The clear water basin is a covered, cylindrical con-
crete basin, with a capacity of 250,000 gallons or about
one-fifth of the average daily demand. The filter plant
is operated 16 hours each day, starting at 4:00 a. m.
and shutting down at 8:00 p. m. The clear water basin
is large enough to furnish the demand during the night
hours. Due to its nature, the demand is comparatively
slight during these hours.
From the clear water basin, water is pumped into the
distribution system by four service pumps. These pumps
have a total capacity of 3,000 gallons per minute against
a head of 150 feet. Ordinarily all of the pumps are not
operated simultaneously. The head in the distribution
system is kept at about 50 or 60 pounds per square inch.
Water for fire purposes is handled through a separate
distribution system. There are two fire pumps having a
capacity of 750 gallons per minute each, against a head
of 230 feet. Water for this purpose is obtained direct!)
from the raw water basin and is subjected to no treat-
ment except chlorination. Each fire pump will furnish
water for 3— 1 ' « inch, smooth nozzles with sufficient
head for a good (ire stream. The pumps are always kept
in readiness for instant use.
An operator is required at the filter plant during the
hours of operation. He samples the water for the vari-
ous tests which are made. Hourly tests are made at the
filter plant on the amount of chlorine in the water in the
influent pipe, in the effluent pipe, and in the distribution
system at some distant point on the campus. Similar
tests are made by the operator on the iron content. Thus,
if the amount of iron in the water increases, the operator
has warning that something is wrong and can start to
work at once rather than wait until considerable damage
has been done. Samples are collected daily for bacterial
analysis. Additional samples are collected once a month,
of raw well water and of filtered water at the plant and
at the buildings of the campus. One set is sent to the
State Department of Public Health at Springfield and
the other examined locally. Careful records are kept of
all tests which are made, thus the chances of having an
impure water supply are reduced to a minimum.
The operation of the water-works is under the super-
vision of Mr. H. L. White, Sanitary Engineer in the
office of the Supervising Architect. It is very important
that someone with the proper training have charge of the
water supply, because it is possible, by overlooking some
little detail which seems to be unimportant, to endanger
the health of the entire university.
Physics Colloquium
"Scattering of X-Rays by Lithium," the research
work undertaken during the past year by Dr. W. H.
Sanders at Zurich, Switzerland, was discussed by him
at the meeting of the Physics Colloquium on Thursday,
October 27.
At the meeting of October 20 the subject of "Weiss'
Molecular Magnetic Field" was presented hv Professor
Jakob Kunz.
Electrical Engineering Department
Professor Payne attended the meeting of the
National Research Council held at John Hopkins Uni-
versity, October 11 and 12. The main discussion during
the meeting was on the subject of "Insulation." Pro-
fessor Payne gave a report of the research work that is
being done at the L niversity of Illinois by Professor H.
H. Brown of the department of electrical engineering
and Dr. George Clark and J. X. Mrgudich. both of the
department of chemistry, on the cost of insulation.
A. I. E. E.
The first meeting of the American Institute of Elec-
trical Engineers was held October 19. A motion picture
was shown on, "The Electrically Propelled Ocean
Liner," after which refreshments were served.
A. S. C. E.
The student branch of the A. S. C. E. has secured
a number of well known men as speakers for their pro-
grams this year. Three of the speakers are: Dr. D. B.
Steinman, an authority on long span bridge design; Mr.
Robert Ridgway. chief engineer of the Xew York sub-
ways; and Mr. E. B. Black, of Black and Veech Engi-
neering Company of Kansas City.
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C. U. Kring, c.e. '32, is working his way from the
Pacific coast to New York and back on the S. S. West
Cape.
Vernon Pulliam, m.e. '30, died July 9 from scarlet
fever at his home in Chicago. He worked in the prepa-
ration department of the Western Electric Company. At
the time of his death he was seeking to determine which
of the company's five plants would manufacture the dif-
ferent pieces of equipment and apparatus. He was a
member of Pi Tail Sigma and the American Society of
Mechanical Engineers.
S. J. Thomas, m.e. '17, is a member of the Thomas
Pump Company, Chicago, which distributes and con-
tracts for complete pumping installations.
H. E. Westman, c.e. '24, has returned to the cam-
pus for further study.
R. C. Yant, c.e. '07, is chief of the Yant Construc-
tion Company, contractors and engineers, Omaha,
Nebraska.
C. E. Hoff, c.e. '07, is vice-president of Colglazier
and Hoff Company, contractors, San Antonio, Texas.
R. Doherty, e.e. '09, traveled from Yale to read a
paper before the A. I. E. E. of Cleveland last June. The
paper was on, "The Educational Aspects of Engineering
and Management."
Lion Gardiner, m.e. '09, is holding down the presi-
dent's job of the Jaeger Machine Co.. Columbus, Ohio.
|. G. Wadsworth '82, died at his home in Council
Bluffs, Iowa, July 23.
C. N. Roberts, c.e. '<S2, who was head of his own
firm, the Charles N. Roberts Co., engineers and sur-
veyors, died at his home in Wilmette August 23.
M. 1). Cattox, c.e. '21, burst into print in the form
of an article he wrote on, "Single-Lane Improvement for
Local Roads," which was printed in the August number
of Civil Engineering. Catton is highway engineer for
the Highways and Municipal Bureau, Portland Cement
Association.
I 'it. E. E. Charlton, e.e. '13, is co-author of a paper
on, "Modern X-Ray Tubes and High Voltage Genera-
tors,'' presented at the International Electrical Congress
in Paris, July 4 to 12.
Lt. R. W. Henderson-, m.e. '31, graduated from the
I . S. flying school located at Kelley Field, San Antonio.
Texas, October 14 and was married on the same day.
The girl's name was Audrey Dowdy.
R. J. Duffin, eng. phy. '32, has been awarded the
Coffin Research Fellowship by the General Electric Com-
pany and is studying for his M. S. degree at the U. of I.
J. M. Nash, eng. pin '32, is a research assistant
under Dr. R. J. Piersol for the State Geological Survey.
C. I). HAUSE, eng. phy. '27, who received his Ph. D.
degree here last spring, has been appointed an instructor
in the physics department at the Michigan State Agricul-
tural College, East Lansing, Mich.
I). W. H. FURRY, eng. phy. '28, received the
National Research Fellowship and is studying under
Oppenheimer at the University of California.
R. F. Young, '30, who was a student assistant in-
structor in the physics department here last year, is study-
ing for his Ph. D. degree at Harvard.
G. D. Rahrer, eng. phy. '30, is
Muncic high school at Muncie, Ind.
teaching in the
J. R. Yolng, eng. phy. '30, has accepted a position
in the research department of Belgard-Spero, Inc., an
optical firm in Chicago.
C. J. Harnon, rail. e. '26, has been placed with the
American Railway Association by the railway engineering
department. He is operator of one of the test cars which
the association loans to the various railway companies to
test their roads for bad rails. Mr. Harnon is the second
man the department has placed with this company.
The first, H. W. Keevii. '27, was operator of the
first car of this type and was instrumental in its develop-
ment. He is still with the association and is now work-
ing on further improvements for the test car.
G. T. Horning, rail. e. '31, and W. R. Marston,
rail. e. '31, are taking student courses with the Chicago
Surface Lines Co.
G. T. "Sparky" Sands, r.e. '31, visited the railwaj
engineering department at Homecoming. Sparky is now
taking a student course with the Chicago Surface Lines
Co. At present he is in the traffic department.
The following graduates in mechanical engineering
are back this year studying for their master's degree: W.
H. Dowei.i.. M. M. Easley, F. E. Hangs, A. C.
Hottes, I). M. Lee, and A. W. Nei relther. All of
these men are from the class of '32.
I). F. Larson, c.e. '30, has a position with the Chi-
cago Bridge and Iron Works.
I\. H. BEAUCHNAMP, c.e. '28, is connected with the
State Highway department.
B. R. Johnston, c.e. '30, has joined the department
ot civil engineering at LeHigh university as a research
assistant.
Mno Ketchim Jr., c.e. '30, who received his M.
S. degree here last June, is preparing for his Ph. D. de-
gree in the engineering school.
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C. W. Fick, e.e. '12, succeeded W. S. Culver as dis-
trict engineer of the East Central District of the ( feneral
Electric Company, on September 30.
Mr. Fick was graduated from the university with
the degree of B. S. in electrical engineering. He entered
the employ of the Chicago Telephone Company imme-
diately after graduation, and in 1913 he came to the
General Electric Company, starting with testing at
Schenectady. From 1916 to 1919 he was assistant general
foreman of the Testing Department. In 1919 he was
transferred to the Industrial Engineering department,
where he remained until 1925 when he was made North-
western Engineer, with headquarters at Portland,
( )regon.
James L. Crawford, cer e. '17, has been appointed
General Manager of the Walsh Refractories Corpora-
tion, St. Louis, Mo. Previous to October 1, he was with
the Laclede-Christy Clay Products Company, St. Louis,
Mo., where he was engaged in industrial research with
special refractories.
J. D. Ball, c.e. '07, according to an announcement
of the reorganization of the School of Engineering of
Milwaukee, is educational director.
E. F. Bickxell, m.e. '27, does statistical engineer-
ing with the Electrical Railway President's committee.
Detroit.
H. B. Bishxell, c.e. '07, is vice-president of the
Western Wheeler Scraper Company, Aurora.
R. B. Moorman, c.e. '31, has recently begun work
as assistant professor in the department of civil engineer-
ing at the I niversity of Mississippi.
Glen Murphy, c.e. '32, is an instructor in the theo-
retical and applied mechanics department at Iowa State
College. Mr. Murphy received his M. S. degree here
last spring.
H. E. Wess.max, c.e. '25, has resumed his studies in
the civil engineering department in preparation for his
I'll. I ). degree.
R. E. Dot hertv, e.e. '09, who formerly held a posi-
tion as consulting engineering with the General Electric
Company, is now professor of electrical engineering in
the Sheffield Scientific School at Yale.
H. J. Stoever, m.e. '30, is back in the university this
year studying towards his Ph. I).
Joe Tiffany, c.e. '32 and Don Johxstoxe, c.e.
'31, past editors of the Technogra-ph, were both back for
a short time. Both Joe and Don are on the U. S. corps
of Engineers working on the Missouri river project.
A large number of alumni have returned this year for
graduate work in the electrical engineering department.
The class of '32 is represented by C. P. SwENSON, D. C.
Chapman, and F. C. Miller, who are studying for
their M. S. degree. From the class of '31 are C. J.
Wai.drom and M. W. Woodiuff, working for the M.
S. degree, and W. X. Hesselberth and D. E. Woie-
GAND, working for the Ph. D. degree. G. S. Marvix.
working for the Ph. D. degree is the sole representative
of the class of '30. Two from the class of '27, L. E.
Wetherhold and F. E. Herxdon are studying for the
M. S. degree.
Dr. E. E. Charltox, e.e. '13, of the Research Lab-
oratory of the General Electric Company at Schenectady,
N. Y., was co-author, with Dr. W. D. Coolidge, of a
paper on "Modern X-Ray Tubes and High Voltage
Generators," presented at the International Electrical
Congress in Paris, July 4-12.
I). C. Prince, e.e. '12, in charge of the Engineering
Department of the Philadelphia Works of the General
Electric Company, was author of a paper on "Oil-Blast
Principle of Arc Interruptions," presented at the Inter-
national Electrical Congress in Paris, July 4-12.
Engineering Denned
{Continued from page 7)
stragglers is another of the problems of the new engi-
neering.
The scientific study of the properties of matter has
reduced all substance, howsoever solid or ethereal, to
atoms, and atoms to electrons—the ultimate and simple
component of all that is. The development of the germ
theory of disease has proved that all such ailments, how-
soever unlike in their symptoms, have, if not an identical,
at least a like cause. Similarly, a discovery and study
of the basic rules which govern in the realms of religion,
ethics, civics, law, education, economics, finance, industry,
capital, and labor, and of the fundamental laws which
govern the mental processes and the motives and aspira-
tions of men may all be reduced to a simple, understand-
able, workable code of natural forces, from which may
be selected, with all of the assurance of the chemist in
his laboratory, combinations which will produce any de-
sired result.
While we may, with becoming modesty, disclaim that
the engineer is a superman and, by that sign, privileged
to rule the world, we may as stoutly assert that the en-
gineer's persistence and methods of organization and at-
tack have produced results far in excess of those attained
by others and by other methods, and that though the en-
gineer, strictly speaking, is neither an economist, a
scientist, a builder, nor a financier, he must in some
measure combine all of these ami other functions. He is
therefore the best qualified to direct such a world com-
prehensive undertaking as is now suggested.
Since you, the engineer, have succeeded so well in
organizing and directing human activities in the utiliza-
tion of natural materials, I now establish the new engi-
neering of a vastly broader scope—the utilization of all
natural forces—and place you in charge, but with this
larger commission I give you also this word of warning:
When the engineer shall have subdued all competing
professions and vocations and trained them to harmonious
team work under his supervision ; when that supervision
becomes less and less necessary because of the perfection
of the organization, and when the term engineering, be-
cause of its universal application, shall no longer have
special significance, what will become of the engineer?
As militant saints have died dreading an eternity of
peace, broken only by occasional calls for duty at harp
and song service, will the engineer care to stay and soften
in a finished world, where he is no longer needed, or will
he have himself buried with transit and drawing-board
and with a roll of blue-prints showing what he has ac-
complished here below, and what might be done toward
modernizing his place of future abode?
We will not follow him farther. Wherever he may
be, he will be a useful member of society, and although
on earth he is fated by his very efficiency to work hinir
self out of a job, he will have prepared the world for
greater forward strides, and in those strides his spirit
will go marching on. Meantime, however, the world is
yours. Go up and possess the promised land!
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Tau Nu Tau
Twenty men were pledged to Tau Nu Tau, honorary
military engineering fraternity, Wednesday, October 19,
at the Triangle house. The group also held a pledge
meeting followed by a business meeting at the Alpha
Chi Sigma house on Wednesday, October 26.
Randall A. Forsberg '33 gave an illustrated lecture
on the "Florianapolis Bridge" on Tuesday, November 1,
at one of the bi-monthly meetings of the American
Society of Civil Engineers. Other meetings
of the society were featured by the following
events: an illustrated lecture on the "Cascade
Tunnel" on November 18, given by George
V. Zintell '33; a talk, "100 Years of Engi-
neering in Railroads," by C. E. Smith; and
"The Young Engineer's Opportunities" were discussed
by T. Chalkley Hatton.
Railway Club
At the October meeting of the Railway Club, T. L.
Miller was elected secretary of the organization to fill
the vancancy caused when G. W. Svodoa did not return
to the university this semester. The other officers are M.
J. Smucker, president; C. B. Long, vice-president; and
C. J. Chmieewski, treasurer. Regular meetings of the
club are scheduled for the first Thursday of each month.
American Ceramic Society
The October meeting of the American Ceramic
Society, Student Branch, was held Thursday night, Octo-
ber 13 at the Acacia house. E. G. Porst, president of
the club, presided and the members heard Prof. T. T.
Quirke of the Geology department give a very enlighten-
ing talk about the natural resources of northern Canada.
He spent last year on sabbatical leave from the univer-
sity and was a staff member of the Canadian Geological
Survey at Ottawa during that time. He told of ex-
plorations into the Arctic regions and the nature of the
country north of Hudson Bay.
Physics Department
Professor James H. Bartlett published a paper on the
Structure of Atomic Nuclei in the October 1, 1932, issue
of Physical Revue.
There has been a general increase in enrollment of
graduate students in the physics department since 1920.
This year's enrollment of forty-four graduates exceeds
last year's by four. The senior instructional staff is the
same as that of last year, but the number of assistants has
been decreased.
American Chemical Society
Professor Simon Freed, of the University of Chicago,
discussed the subject of "Magnetism and Spectra of Ions
in Crystals" at the first meeting of the local chapter of
the American Chemical Society, held on Thursday, Octo-
ber 20.
T. and A. M. Department
The Theoretical and Applied Mechanics department
is carrying on three major investigations this year.
There is an investigation of the slow continuous creep
(or stretching) of lead and lead alloys under load, and
just now especial attention is being given to the develop-
ment of microscopic cracks during such creep. This is
of importance in connection with sheathing for power
cables. If creep sufficient to cause cracking occurs under
the oil pressure maintained in such sheaths the mechanical
protection of the insulation by the sheath would be de-
stroyed.
The second investigation has to do with the failure
of metals under repeated stress and high temperatures.
Last year such tests of structural steel were made, and
this year tests are being made on "stainless" steels. This
is of importance in connection with pressure vessels, such
as boilers and oil stills.
The largest investigation is the study of fissures in
railroad rails. Every year in the L nited States and
Canada several thousand rails fail by the development
of a crack starting inside the rail head, where it cannot
be readily detected except by elaborate electrical tests.
Fortunately very few of these failures cause wrecks but
they do cause an enormous expense for the replacing of
the rails. Such fissures have been produced artificially
in the Materials Testing Laboratory under controlled
conditions, and it is hoped to determine whether such
fissures are caused by imperfections in the rail as rolled,
or, by the heavy wheel loads used on American railroads,
or whether both factors play a part. It is also hoped to
deevlop a non-destructive test for the presence of small
internal cracks in rails as they are rolled, so that such
rails need not be put into tracks at all.
Professor H. M. Westergaard attended the meetings
of the Hoover dam consulting board and the Colorado
river board, held in Denver during the latter part of
October. The work of both boards is centered around
questions concerning the Hoover dam now being con-
structed.
Civil Engineering Department
The civil engineering departments, the mechanical
engineering departments, and the theoretical and applied
mechanics departments of Purdue and Illinois held an
outing at Turkey Run park October 23. Nearly eighty
members of the departments attended the gathering.
Professor W. M. Wilson has just finished another
series of multiple span reinforced concrete arches with
decks. These spans will be tested in a similar manner
as those built and tested last year.
Professor J. J. Doland attended the convention of
the A. S. C. E. held in Atlantic City in October. Pro-
fessor Doland is a member of the committee on student
chapters.
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Desert air is wet
... by comparison!
Making telephone equipment presents many
an interesting problem to the engineers of Western
Electric— manufacturer for the Bell System.
A case in point is the drying of telephone cable
before putting on the protective lead sheath. This
step is of utmost importance, for the tiny copper
wires cannot carry your voice properly unless their
paper insulation is thoroughly dried. To this end,
Western Electric engineers devised special drying
ovens in which the air is thirty times dryer than
desert air!
The same ingenuity and thoroughness go into
every step of making cable, telephones, switch-
boards and many other kinds of telephone equip-
ment. The dependable apparatus that results is
one reason why Bell System service is dependable.
BELL SYSTEM
NATION-WIDE SYSTEM OF INTER-CONNECTING TELEPHONES
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EDUCATIONAL ISSUE
In as much as we, the editors, have, in the lust six weeks,
received volumes of requests from the underclassmen concerning
Engineering Short Courses, we, with customary midnight oil
consumption, research and digging, wish to offer our solution of
the shortest distance between ti^o points, matriculation and com-
meni ement.— Editor's Note.
For Civil Engineers
Our 24 hour short course by Professor Railroad Sid,
class of '0.063, Head of the Department of Velocipede
and Scooter Design.
Pre-Requisite—Theory of Statically Indeterminate
Hitch Hiking. Lab. Fees for one velocipede and one
rollar scate.
Summary of Courses
It has long been a subject of much controversy among
engineers as to whether or not rainwater is good for gold
fish. Recent investigations in that direction, (and
others ) have been made by the
Bureau of Internal Revenue of the
Federal Government and it has
been shown that it is just one of
those things.
Returning to the subject at hand,
(right or left), we
find it necessary to
define the t e r m
"supergrade s o i 1."
By this we mean
soil and other
things which are
usually iound on
top of pavements and roofs. In order to compute the
maximum permissable thickness of supergrade soil foi
any given pavement, we make use of Garfinkle's
Theorem, which states, "East is east, and West is west,
North is north, and South is south.''
Therefore
Where
T
St yc
( k + S^0 )
!co = angular velocity
S = a suspicious character
t = time in years
k = color of calculator's hair
2^0 = a fraternity
C = cherished courage
P = thickness of pavement.
This relationship is best shown by figure S. Section
H is also a pretty picture, don't you think?
In the case of concrete, brick, gravel, macadam, as-
phalt, or dirt roads, the above relationship does not hold.
A further discussion of the subject of supergrade soils
will be reserved for a future article.
Watch our next issue for the popularity contest. Be
sure to get details.
.///
* 3 6 7S9f 2 3 4 3 £7*3/ 2 3 4 3 3789.
Vo/ume of ffeom /o Cu£/c Fee?
Section II
we can say about tins is, that this is a m -an precipitation
For Electrical Engineers
Our week-end short course for Electrical Engineers
in "Resistance of Shocking," by Professoress ( ). M.
Watts of the Coin Electrical School."
Summary of Courses
"You too can coin big money with the griping study
in your spare time. After a successful week-end in our
labotories you will be prepared to wind your armature
around blonde or brunette, squirrel cage or bird cage,"
says Prof. Watts.
Text: "Songbook for Engineers."
"They all laughed at me when I sat down on the
stool," says Oscar Zulick, "but I mirthed right back at
them as I pulled out my trusty Songbook," "Oh, yes, it
is a simple course," says he.
For Mechanical Engineers
Head of department, Professor Carnot Cycle. Class
meets in boiler No. 8, M. E. Lab. Pre requisite: The
morning after the night before.
Each student is required to buy at the Co-op, one
30-foot, 3 phase turbine rotor, 1 seven room bungalow
for Heating and Ventilation, 1 ton of bituminous cast
iron, 1 gallon of steam at 14.70 pounds per square foot,
1 lunch pail, 3 entropys, 6 B. T. Is. 5 million mis-
placed decimals and a question mark for factor of safety.
Courses
Sleep 6
Rhetoric ]/>
Fatigue
Diploma Lab.
Currit ulum
Prerequisite
Lullabj 2
Sentences
Simmons bed
Nonchalance
Cerdit Hours
142
30 days
all nite
3 times a day
This course is recommended by Frank Fisher, Sleep-
ing Emprasario, who says, "The success of my secret of
sleeping through Engineering meetings lies in the con-
sumption of the above courses."
See HOOVER DAM in themaking
Such activities as pouring three-foot concrete cir-
cular walls by means of this fifty-foot mold which
travels on tracks, are all in the day's work at Hoo-
ver Dam site. See this spectacular engineering pro-
ject in the making, enroute to or from Southern
California via Union Pacific's Overland Route.
Illustrated folder containing 30" x 17" panoramic
map of Hoover Dam area, on request. Address
W. S. Basinger, Passenger Traffic Manager,
Room 502, Union Pacific System, Omaha, Nebr.
UNION PACIFIC
i i ii i THE HOOVER DAM ROUTE
PICTURES
ARE
INDISPENSIBLE
SUCCESSFUL
PUBLICATION
EtchitvoV"
Phot>0"EnovtX>>>irios
CoIonplatl?vP *
G.R.GftUBB & CO
ENGRAVEftS ^
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Accuracy
in goal shooting or valve making
Goals in basketball are seldom the result of chance.
A high degree of accuracy is called for.
Accuracy counts for as much in manufacturing
and the making of Jenkins Valves is a good ex-
ample. Accuracy enters into every operation from
the choice of metals by competent metallurgists
to the rigid testing of the finished valves.
Castings for Jenkins Valves are sound and flaw-
less, inspection systematic and constant. Machin-
ing is precise, assembly painstaking.
There are Jenkins Valves of bronze and iron for
practically every power plant, plumbing, heating
and fire protection equipment.
JENKINS BROS.
510 Main St., Bridgeport, Conn.
80 White St., New York, N. Y. 133 No. Seventh St., Philadelphia Pa.
524 Atlantic Ave., Boston, Mass. 646 Washington Blvd., Chicago, 111.
JENKINS BROS. Limited, Montreal, Canada; London, England.
Jenkins
B RON ZE IRON STEEL
VALVES
Since 1864
A Century f| of Rail
Transportation
ARACE between the horse and thelocomotive has started. The De
Witt Clinton, that awesome "iron
horse," is puffing and plodding away
from Albany to Schenectady at the
high rate of 22 miles per hour. The
snorting monster, showering sparks
and smoke all over its passengers,
frightens cattle and farmers' horses all along the way. The De Witt Clinton arrives in
Schenectady, having covered the seventeen miles from Albany in 46 minutes. Trailing
behind, seven horse-drawn coaches arrive a half-hour later. The horse has met its
first reverse.
To-day, more than a century later, we see a mighty 260-ton General Electric locomotive
of the Great Northern Railway as it emerges from the scenic west portal of the 8-mile
Cascade tunnel in Washington. What a contrast to the quaint De Witt Clinton! This
modern 3000-horsepower locomotive smoothly and swiftly pulls a thousand-ton train
over the many grades of the Great Northern route.
Progress such as this is only one example of the modern developments by General Elec-
tric—accomplishment for which college-trained engineers are largely responsible. They
are leading the way to even greater developments in the future and are maintaining the
leadership of General Electric in the electrical industry.
ELECTRIC
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Illinois' Only Co-operative Booh stores
Greetings
May we extend
sincere Christmas
Greetings and
Best Wishes for
the New Year
TAKE HOME A BOOK OR
TWO — YOU'LL FIND
MANY SUITABLE FOR
GIFTS — ALL AT ONE
DOLLAR — IN BOTH
THESE STORES.
TUI?_ni?lI «1AI)
I I HI SIU.)f NT S' SIII'FMY SIORIsl I |^
E. A. Nichols '26, Manager
202 South Mathews
Hill East Daniel
Jenkins valves arc always marked with the diamond ^Jt**lf»S
J),*£z\a»,
Left i-/£. 102 Jenkins Extra Heavy Iron Body Globe Valve, flanged.
Winners
Hard knocks are part of hockey. The player who
"stars" must be able to stand the gaff. Similarly
with a valve.
It is the ability of Jenkins Valves to take the hard
knocks and strains of service . . . of rough handling,
of pipe weight, settling, lifting, expansion and
contraction. These set Jenkins apart as winners.
Into the making of every Jenkins goes a craftsman-
ship that can come only from many years of
experience in valve manufacture ... an experience
dating back to 1864. From the first perfect con-
trol of raw metals to the final assembly, excellence
is the keynote of Jenkins manufacture.
Practically every valve job is a job for a Jenkins.
Form 100 show a representative group ot Jenkins
in iron and bronze. Glad to send a copy.
JENKINS BROS.
510 Main St., Bridgeport, Conn.
80 White St.. New York, X. V. 133 Xo. Seventh St., Philadelphia, Pa.
524 Atlantic Ave., Boston, Mass. 646 Washington Blvd., Chicago, 111.
JEXKIXS BROS.. Limited, Montreal. Canada; London, England
Jenkins
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VALVES
Since ISb4
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' IffS is a general view showing the surface equipment of the
New Orient Mine at If est Frankfort . Illinois. This is the
largest eoal mine in the world and ably assists Illinois in
maintaining its commanding position with respect to available
coal resources. Originally, coal mines had but one shaft. This had to
serve the duo purpose of hoisting men and materials and also providing
ventilation. Soon, lion ever, it was realized that a second shaft was
needed to provide for the ventilating of the mine. This second shaft
was gradually developed until it now sieves as another shaft for trans-
porting men and materials. In this picture the shaft to the left is the
main shaft, while that to the right is the air shaft.
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Recent Developments in Mining and Metallurgy
By Scott Turner
Director I . S. Bureau of Mines
little bv little, often
THE past twenty or thirty years have witnessed a
great main improvements in mining and metal-
lurgical practice in the United States. For the most
part, these changes have had small beginnings and have
been the result of many steady and unsensational ad-
vances ; they have been effected
simultaneously in widely scat-
tered places, and usually
through the experience and in-
ventive genius of many men ;
but comparison between
present practice and that of
two or three decades ago
shows substantial progress
along many lines. A review
of some of the more outstand-
ing developments in mining
and metallurgy should be of
interest to the undergradu-
ates of today, and particularly
so to those studying technical
and engineering subjects.
The driving force behind
all of these changes was the
increasing demand for more
metals and minerals to sup-
ply an expanding mechanical
development which, in turn,
served the wants and more
elaborate needs of a growing
population. The engineer was
faced with an increasing per
capita consumption by a
greater number of people, the
exhaustion of the richer but
smaller and more accessible
mineral deposits, and the ad-
vancing costs of labor,
materials, and supplies. To
meet this situation has taxed
his ingenuity in every direc-
tion. The engineer had to exploit more rapidly the lower
grade but more extensive ore reserves. He was com-
pelled to introduce improvements and refinements in
practice, so that a metal or mineral could be obtained
with less labor and less operating supplies. He had to
bring about better co-operation and direction of labor,
climate duplication and other waste, and secure greater
results per unit of man-power or other energy.
As one result, the average production by a workman
in the I nited States is estimated as thirty times that of
Mr. Scott Turner
the average man in China, Russia, or India; fourteen
times that of the native of India or Japan ; eight times
that of the worker in Poland ; more than three times
that of the native of France or Australia; nearly two-
thirds that of the working man of Great Britain; and
almost one-half more than the Canadian, who is our
nearest rival. The fact that
this is due in part to the ex-
tended use of mechanical
equipment, in which the
United States leads the world,
is but further evidence of the
engineer's ingenuity in being
able to pay high wages and at
the same time produce goods
at low cost.
Metal mining methods
were greatly influenced by the
World War. The period
from the beginning of the
century to the first days of
the war hail witnessed the
start and growth of opera-
tions at the large so-called
porphyry properties in which
new shrinkage-stope, top-slice
ami various other caving
methods were employed, it
was a time of steady and
orderly improvement in min-
ing methods. During the war,
high prices, coupled with
urgent requests from the
Allied Governments, resulted
in production being pushed to
the maximum even at the cost
of proper engineering prac-
tices, and without much re-
gard for the physical con-
dition of the mines or the
maintenance of proper ore re-
serves. During the war the average price of copper,
which had been 14' _. cents per pound, rose to 24 cents.
The result was a large copper output ; at the end of the
war the price of the metal dropped to even less than the
pre-war figure and the operator found higher-grade de-
posits depleted, mines and equipment strained or ex-
hausted, wages and material costly. To survive, he had
to turn his attention to lower-grade deposits which he
was forced to work at decreased cost to meet the low
copper prices. Then came rapid readjustments and
THE TECHNOGRAPH D( 1 1 /nber, 1932
A modern electro-hydraulic power shovel used
—Courtesy Goodman
underground mining
Manufacturing Co.
changes in method, by which the American copper pro-
ducer increased tonnages mined per man-shift, and re-
duced cost by decreasing consumption of explosives,
power, timber and other supplies.
The producers of other metals went through more
or less similar experiences. Mining methods by which
hand-steel miners carefully selected the smaller and
higher-grade portions of veins, blasted them down on
rawhide or canvas, carefully picked, sorted, and sacked
the ore won in waste-filled overhand stopes, gave way
to the use of machine drills, shrinkage, pillar, and similar
stoping methods, top-slicing, caving, and finally block-
caving and branch-raise methods as used in some of the
big mines of today.
A few illustrations of improved practice will serve
to summarize what has been accomplished. One copper
mine in Arizona produced 7j/ tons of ore per man-shift
in 1916; 8*4 tons in 1017; and almost 17 tons in 1926,
with a dynamite-consumption of 1 3 of a pound per ton.
Another Arizona copper mine increased its per man-shift
production from 4' _> tons in 1925 to 10jj tons in 1926.
An open-cut copper mine in Utah produced 11 tons per
man-shift in 1911, and by 1926, working with lower-
grade ore, the production had been increased to 28%
tons per man-shift. Only 1/10 of a pound of explosives
per ton was used. The average daily ore-output was
nearly 47,000 tons. A gold mine in Alaska so improved
its mining methods to meet high labor and supply costs,
that over a period of years it has produced 47 tons per
man-shift, using an average of only 34 of a pound of ex-
plosives per ton of ore. Nowhere else in the world have
such results been even approximated, except at American-
operated mines in Chile.
In bituminous coal mines, under-cutting machines
were first used to replace hand picks about 1890; from
IS' id to 1''24 the average production per man per day
increased from about 2 :/2 to more than 4j/ tons and the
percentage of coal produced by under-cutting increased
to about 70 per cent of the total coal mined. Although
other factors enter into the situation, it is generally con-
sidered that, in the case of bituminous coal, under-cut-
ting machines have increased the output per man-shift by
at least 50 per cent. Shooting off the solid in bitumin-
ous mines is steadily decreasing and is now restricted to
about 1 1 per cent of the total production. Coal-loading
machines are being rapidly installed and the quantity of
coal loaded by machines has increased five-fold since
1923, although it is still barely two per cent of the total
production.
Electricity has largely supplanted steam and com-
pressed air under-ground. Animal haulage is disappear-
ing from the mines, and the operations equipped with
electric haulage now produce 86 per cent of the total
coal output. In the past 25 years, concrete has largelj
superseded other materials for the construction of over-
casts, stoppings, and mine-portals. Steel tipples on con-
crete foundations are replacing wooden structures on
masonry footings. Mine cars are being equipped with
roller bearings, and solid-body cars handled by rotary-
dumping devices are displacing end or side-gate cars.
Many refinements in coal cleaning are finding their way
into practice. Large coal mines are being opened by
independent units in the panel system of mining, so that
5,000 to 1 d.ddd-ton mines are not uncommon today,
whereas, at the beginning of the century, a 2,000-ton
mine was a large producer.
In anthracite coal mining there has been a steady
progress in engineering, but the natural conditions have
grown vastly more difficult. The average depth of work-
ings has increased 77 per cent, while the average thick-
ness of beds has decreased to less than half of what it
was. Many collieries have been forced to second or even
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third mining, and the volume of water to he handled has
greatly increased. However, in spite of these difficul-
ties, the production per man-shift has increased from 1.85
to 2.10 since the turn of the century, and the percentage
of recovery has been increased from as low as 40 per cent
in 1880 to a present average of 65 per cent. These ad-
vances have been made possible by steady improvement
in equipment, particularly the general introduction of
electricity. The progress in anthracite preparation has
been especially significant ; the size of the breakers has
been increased and new methods of both wet and dry
cleaning of coal have been introduced ; sales of small sizes
(including pea) have been built up from 23 per cent of
the shipments in 1890 to 35 per cent in 1925.
I have already mentioned the increasing use of elec-
tricity as one of the changes in mechanical practices at
mines. Electric power is now often brought from a dis-
tance, and there are fewer local fuel-burning plants due
in part to the flexibility of electric-power distribution.
Electricity is used from the surface to the mine-face in
coal mining; no successful electrically-operated drill has
been deevloped for use in metal mines, where rock-drills
operated by compressed air still prevail. Hand-drilling
in metal mines has gone out of fashion and the tendencj
in selecting air-drills has been toward lighter and more
powerful one-man drills; the heavy two-man drill of
twenty years ago is now seldom seen. Loading machines
frequently replace hand shoveling in underground mines,
and electric haulage is becoming more common ; under-
ground conveyors and mechanical scrapers are frequently
used. Steam is still used for hoisting in most deep metal
mines, but hoisting by electricity is being more used in
shallow or medium-depth mines. Large-capacity centri-
fugal pumps, operating against high heads, are replacing
reciprocating pumps.
Huge steam or electric shovels have made possible
many of our large-tonnage open-pit mining operations.
At one strip-pit in .Montana, the output of coal per man
per day is 47 tons, or ten times the average in the under-
ground mines. Even the blacksmith and machine shop
have been revolutionized in the past 30 years; drill-steel
is now sharpened by machinery, and delicate instruments
control heat-treatments which make old-time tempering
processes appear crude. All mechanical equipment is now
faster-moving than heretofore ; higher speeds are noted in
devices such as steam turbines, electric motors, turbine
air-compressors, and centrifugal pumps. Oil engines for
larger installations and gasoline engines for smaller plants
are often seen at metal mines, replacing old wood-fired
boilers. The mechanical equipment of all classes of mines
is becoming more complex, and more skilled labor and
better technical supervision are required.
Recent developments in ferrous metallurgy tend either
toward increased quantity or improved quality. Greatly
increased outputs have been attained with the iron blast-
furnace by increasing the size and the mechanical per-
fection of the apparatus; the same tendency is seen all
the way to the open-hearth-steel plant. New alloys or
compounds having special properties are increasingly in
demand, and exert an industrial influence all out of pro-
portion to their weight or volume. Since the beginning
of this century, iron alloys containing tungsten,
chromium, molybdenum, cobalt, nickel and vanadium
have all become of tremendous importance ; new methods
of heat-treatment are also noteworthy.
Sluices, buddies, jigs, vanners, tables and other forms
of equipment were in general use at the beginning of the
century for concentration or separation of various
minerals. Then, less than 20 years ago, came flotation,
that new magic of many variations; today more than
three-fourths of our non-ferrous ore is treated by this
method. This single improvement has made usable such
vast tonnage of low-grade or complex deposits that the
equivalent of a huge increase in our natural resources
has been acquired, and we are assured ot supplies of rela-
tively cheap metals for a long time to come.
In the extraction of precious metals, such as gold ami
silver, simple concentrating processes gave \va_v to amal-
gamation, and this method in turn became relatively un-
important with the development of the cyanide process.
Although this method was hist patented in 1887, it has
been largely improved within the past three decades, so
that higher extraction is obtained at lower cost by sav-
ing both cyanide and precipitants.
In the fire-metallurgy of lead, preparation of the fine
portion of the blast-furnace charge by sintering, saving o!
volatilized products by baghouse or electric precipitator,
and better refining methods for lead bullion, are out-
standing achievements.
i ourtesy Norberg Manufacturing Co.
Another piece of modern minimi equipment
Zinc metallurgy shows even greater advances. The
retort, in which all zinc was produced until the World
War, now has the electrolytic plant as a growing rival
;
in 1926, about 18 per cent of the total new zinc was
produced by the electrolytic process. The success of the
electrolytic method is due to the success of flotation in
making rich zinc concentrates from complex ores; to the
ease of handling residual products; and to the constant
demand for processes involving less human labor. Typical
betterments in retort-smelting practice include: More
complete removal of the sulphur from the charge by
roasting; the use of higher temperatures and of alloys to
resist them ; and the employment of sintering.
Copper metallurgy was prohablv improved more by
the application of the Bessemer process to the treatment
of copper matte, than by any other single change; after
this, we might list processes involving electrolysis. The
great acid-leaching plants for oxidized ores, in which
the dissolved copper is precipitated electrolv tically, come
at once to mind in considering late developments. Am-
monia is also being used commercially as a solvent for
copper.
(Continued on page 11)
The World's Largest Crazing Incidence
Vacuum Spectograph
By P. Gerald Kruger
Assistant Professor of Physics
THE studj of atomic radiation in the region 40A to600A is a verj interesting one, because so little is
known about the spectra of the elements in this
wave-length band. Information is scanty because this
region formerly constituted a large unexplored gap be-
tween the wave-lengths of X-rays and ultra violet radia-
tion, and was not closed until the works of Thibaud',
Sicgbahn, and his students 2 were published in 1 1'27 and
later years.
Fit/ ure 1
Radiations which have a wave-length from 40A to
600A are very easily absorbed by slight traces of air so
that it is necessary to have the apparatus used to study
these radiations evacuated to a pressure of 1 10 s mm. of
Hg or better. Moreover, a special kind of photographic
plate must be used to photograph the spectral lines be-
cause the gelatine in ordinary plates absorbs practically
all of the radiation without leaving a trace on the plate.
Such special plates having only the minimum necessary
amount of gelatine present to bind the silver emulsion to
the glass were first prepared by V. Schumann and bear
his name. At present they are only manufactured by
Adam Hilger, Ltd., in London, and must be purchased
there. ||
For the above reasons it was decided that a grazing
incidence vacuum spectrograph, built in accordance witli
the ideas first published by Ericson2
,
for a grating ruled
on glass 3(1,000 lines per inch, would be highly desirable.
Such an instrument would be the largest of its kind in the
world, and due to its high resolving power and disper-
sion would enable an accurate study to be made of the
verj short wave length radiation coming from atoms.
The theoretical placement of parts is shown in Fig.
1. is the center of the Rowland circle; 5 is the slit;
G is the grating; / is the central image of S, and IX
the region along the Rowland circle where the Schumann
plates are placed to photograph the spectrum. The posi-
tion sp is the light source which consists of a "hot spark,"
the details of which will be discussed later. The angle
o is 79°.
l'ig. 2 shows a photograph of the spectrograph in
operation and evacuated. The long bra>s cylinder in the
left of the picture covers the part IX of Fig. 1 and con-
tains the photographic plate. The cylinder is 250 cm. long
and 40 cm. in diameter. Thus, the total force on the end
of the cylinder when it is evacuated is one and one-half
tons (3,010 pounds). The volume is 314 liters and that
of the rest of the instrument is about ^ 1 liters, so that
the total volume to be evacuated is about 365 liters.
Three Cenco Mcgavac pumps evacuate this volume to 5
mm. pressure in about 30 minutes. At that time four
Langmuir mercury diffusion pumps commence operation
and obtain pressure of 1 10 mm. Hg or better, in two
hours.
Fig. 3 shows the brass tube rolled back on its track.
This shows the cassette and the method of mounting the
photographic plates. Another unique feature of the in-
strument is that of mounting the mercury pumps on the
same track so that they roll back with the large rube.
At the same time the pumps have been suspended on rub-
ber balls so that no vibration is transmitted from them to
the spectrograph.
Fig. 4 shows the spark chamber. It receives energy
from fourteen condensers (two in series, seven sets of two
in parallel), total capacity = .07 mf., which are charged
by a four kenetron bridge set at 100,000 volts. A 00 k. v.
a. transformer supplies the energy for kenetrons. An in-
terrupter in the primary of the high potential transformer
controls the sparking interval ( 1 sec. ) and the duration
of the spark (1 '30 sec, approx.).
Fig. 2. This vie^i- shows the spectrograph in operation
after being avaeuateJ
Retelling again to Fig. 1, the theory of the diffraction
grating tells u> that the wave-length ot any line is given
Iw the following expression:
nX = r (sin o 8 J
1
J. Thibaud, C. R. 2*5, 642 (1927).
: Ei i< -,.,, ,,,,,| Edlen, Znt-. l. Phys >9, G i6 I 19 10)
where e = grating space, o = angle ot incidence, and
= angle diftiation.
In known terms ot R . the radius ot curvature of the
Det iber, 1932 THE TECHNOGRAPH
grating and X, the distance of a spectra line from / along
the plate, this expression can he rewritten
/;'/. = c sin o — ( sin (0 — X/R)
which makes the calculation of /. easy when < . R, and o
are known.
The results of a calculation of the dispersion at vari-
ous wave-lengths from the formula dk </<)--< cos arc
given in Table 1 for rf = 79° and 87°.
TABLE I
79° 87 c
X Dispersion I >ispei sion
50
100
150
200
300
4(Kl
Slid
600
7(10
.332
.360
.387
.435
.477
.516
-A per mm. .1 59A per mm.
.214
.257
.294
.355
.407
.453
.493
.531
From this table it can be seen what a powerful tool
the spectrograph is for analyzing spectra. The theoretical
resolution is about 100,000 in the first order, 200,000 in
the second order, etc., and the dispersion in the first order
more perfect theory ol nuclear structure can he worked
out.
Lastly, it may be possible to "strip off" more elections
from an atom than has been possible previously. This
maj lead to valuable information regarding the pro-
cesses involved in liberating atomic energy.
Fig. 5 shows a spectrogram ot copper taken h\ Eric-
son2 with a 1 meter grating in the region 200A and
2 MIA, and compared with it tile spectrogram taken with
the new spectrograph in the same region. It will he
Fig. 4. .1 vim' showing the spark chamber and slit box
Fig. 3. Urn- the large brass lube is rolled back,
exposing the cassette
noticed that in many cases very broad lines on Ericson's
plates have been resolved into a large number of lines.
This new information will enable a classification of these
lines and may give proof of the real value of the nuclear
moment of copper, a very important fact about which
there is still some doubt.
Nuclear moments may be determined from the hyper-
line structure of spectral lines, since the hyperflne struc-
ture is caused by the effect of the nucleus on the energy
levels of the electrons outside of the nucleus. Thus it
may be that a spectral line which appears single when
examined by low dispersion, low resolving power ap-
paratus is really multiple and such multiplicity can only
be determined with an instrument similar to the one
under discussion.
Further, it has been observed that the energy differ-
ence between hyperfine structure energy states in an atom
becomes larger as more and more electrons are removed
length grating ruled 15,000 lines per inch at normal in-
cidence in the fourth order. Moreover, the region which
it is possible to photograph may be varied by changing <>
;
when = 79° it is possible to photograph the spectra
from OA to 500A and by making = 87°, IX will cover
OA to 700A. Thus, it is for the first time possible to
photograph spectra in this region with an apparatus which
is as good as the apparatus previously used in the visible
region.
But why is it desirable or necessary to do this? It is
desirable and necessary because it is now possible to solve
problems which can not be solved by analyzing the
spectra of elements in the visible region.
In the first place, it is possible to obtain a direct check
on the calculations which predict the doublet splitting
which is due to relativity and the spin of the electron
combined.
Secondly, it should he possible to observe the effect
which the nucleus has on atomic lines, when it is im-
possible to observe it elsewhere. This will give added
and much desired information about the nucleus so that a
' inn
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India is Using Modern Methods in Developing
the Water Power of the Punjab
By Bhagat Singh '33
THE Punjab, the land of five rivers: the Jhelum,
Chenab, Ravi. Beas, and Sutlej, all tributaries of
the Indus, is a province situated in northwestern
India. It is the triangular country of which the Indus
and the Sutlej to their conjunction form the two sides,
and the base is the lower Himalaya hills between these
two rivers. The "five rivers" of the Punjab are not good
for steam navigation, although they all support a con-
siderable boat traffic. They have been utilized for irri-
gation purposes in recent years.
This view is of the aqueduct carrying the water supply of Bom-
hny, India. It ((insists of two 72-inch rivetted steel pipes, 'which
(airy the water for 55 miles from the Tansa Jam. Incidentally,
the Tansa Jam is the largest of its type in the •world, being 9,800
feel long and 135 feet high. It is built of cut stone anil is of
the simple gravity type of Jam.
The experts of the Punjab Government made a sur-
vey of the whole province and estimated that 1,770,00(1
kvv. could be developed from the rivers of the province.
The Indus and the Sutlej, which have their origin in the
Great Himalayan range, have a flatter slope and would
give 210,0(1(1 and 80,000 kw., respectively. The Mid-
Himalayan rivers, the fhelum and the Chenab, would
develop 270,000 and 190,000 kw., respectively. The Beas
the best river for hydroelectric development, would give
832,000 kw. The river is fed by a large snow field and
in its course to the plains passes through deep gorges,
waterfalls, jungles, and pastures. The eastern line of
the Mid-Himalayan range, which is the source of water
tor this and some other rivers, is about 21,000 feet high
at places. The river Beas has many tributaries, but the
snow ted I hi, one of the tributaries, was chosen as a
start in the program of water power development after
one or two other rivers had been considered. The
present site lies within Mandi, a native state.
By an agreement with the Rajah of Mandi, it was
decided to divert the course of the I hi into a tunnel
nine feet in diameter and three miles long, which tunnel
was drilled through a mountain of solid granite. Re
centlj the tunnel, lined with reinforced concrete through
out its length, has been completed, although many nat-
ural difficulties were encountered. The tunnel will re-
ceive its water from the Uhl and a specially constructed
reservoir which can get water from an area of 250
square miles at an altitude of 18,000 feet or more. There
is a fall of 2,000 feet in the length of the tunnel, and the
water is taken from it, through a double pipe line, to the
power station, 1600 feet below. The power house is
going to have four Pelton wheels, and each has been de
signed to drive alternators of 12,000 kvv. capacity.
There are going to be three stages of construction.
The first stage will utilize the water of the Uhl, a min-
imum discharge of 150 cubic feet per second, and the
power developed will amount to about 36,000 kw. This
stage will be opened for use sometime in July, 1933.
For the second stage a dam 250 feet high and 350 feet
long is going to be constructed in the Uhl gorge by the
present head works. This will make a storage for the
water supplv of the tunnel and will develop anothei
36,000 kw.
The water flowing out of the first power house will
be carried for three miles in open ducts and will be
dropped 1,200 feet to a second power house which will
give another 118,400 kvv. The water from the second
power house can be dropped through another fall of 750
teet, but no details have been worked out for doing this.
The use of electricity for farm and other industrial
purposes is quite new to the Punjab. The problem there
is not so much of sufficient supply as it is of creating a
sufficient demand. The first stage of the Uhl project
will supply power to twenty towns of central Punjab.
The engineers of the Punjab Government made an esti-
mate beforehand as to the demand of these twenty towns
and fifty-nine other towns which will take their supplv
from the second stage of the Uhl project. There will be
a demand for existing and new factories, lights, fans and
other urban needs. As an incentive to the use of power,
the Punjab Government has under consideration a
scheme by which it intends to give financial help to mills
and factories which want to equip themselves electrically.
Punjab, with its alluvial plains, has an important
community of agriculturists, and means are being de-
vised to make power of use to this community. A com-
mittee which considered this subject came to the con-
clusion that 80,000 kvv. could be used up in adding two
and a half million acres of land to the present irrigated
area at a cost which the cultivators could pay.
The water for this purpose would be pumped elec-
trically from tube wells, from open wells by electrically
driven water lifts, and from canals, water courses, and
seepage drains. It is also considered that water could be
drained from water-logged areas and used elsewhere.
Another improvement under consideration is the man-
ufacture of fertilizers by electrical processes. There is
an abundant supplv of gypsum in the Salt Range of the
Punjab, and ammonium sulphate can be manufactured
cheaply when the power is available.
This scheme is the beginning. Future progress will
depend upon the demand and development of industries
using electrical power.
References: Electrician (London), Vols. 102, 105,
loo.
Bearings That Lubricate Themselves
By I )on \i.d A. Ci \rk
THE lirst thing an apprentice boy in a machine shop
learns—and the last thing he remembers—is that all
bearings have to be oiled at regular intervals. It is
the lirst law of engineering that friction must be elim-
inated between moving parts that are in contact, and the
best way to eliminate it is by the use of oil, yet more
mechanical units fail due to lack of oil in the proper place
at the proper time than for all other reasons combined.
lather the operator fails to oil a machine through pure
carelessness, or he is too anxious, to keep his machine
running due to the fact that he may be working piece
work, or he sticks the end of the spout in an oil hole and
assumes that the oil is running without making sure that
there is oil in the can, or he squirts oil into a hole that is
so clogged with dirt that no oil can get through.
This condition has existed since the first shaft was en-
cased in a bearing, and has given birth to many attempts
to find a method of making bearings that would not re-
quire oiling. In later years there have been several types
of "oil-less" bearings placed on the market, of various
degrees of efficiency
Now, however, a bearing has been developed that is
"oil-full" rather than "oil-less." This bearing carries its
own oil, and acts as automatically as an electric clock to
produce the oil at the proper time and place. It never
forgets; it uses just the right amount for the job, and it
oils the entire surface of the bearing—not just one or two
points. This bearing is now being manufactured by the
Amplex Manufacturing Company, a division of the
Compression, caused by the tie/fitly pressed fingers, forces a
layer of oil to the surface of an Oilite bushing
Chrysler Corporation and is called by the trade name of
"Oilite." The Oilite bearing was first developed
through experiments in an effort to discover a method of
making a bearing that could be used in those places where
no one ever puts enough oil—in the shackle pin bush-
ings, king pin bushings of an automobile, and so on. l'lic
experimental engineers succeeded in producing a bushing
that, while seemingly solid, actually contains from 30 to
35 per cent of oil by volume. All that is needed to pro-
duce the oil on the surface of the bushing is heat or
pressure, but it always produces just enough for lubrica-
tion—never enough to drip.
The Oilite bearing is made from pure virgin copper
m the powdered form, to which are added tin and
graphite. The copper is powdered to such fine grain that
all of it can be passed through a 100-mesh screen and a
large part of it will pass through a 300-mesh screen. The
materials are weighed out according to formula and
briquetted under a pressure of 50,000 pounds to the
Oil is brought to the surface of an Oilite disk by
the application of heat
square inch. The briquette is strong enough to stand
normal handling, but no pressure. It is then given a
special heat treatment under which the briquette changes
characteristics and color, and is transformed from a me-
chanical mixture to a bronze.
After the bearing has been heat-treated, instead ol
being weak and fragile, it is exceedingly tough and ductile
ami will withstand a vast amount of abuse. At the same
time it is porous enough to hold 30 to 35 per cent of
liquid by volume, which mav be anything from kerosene
to "600W" oil. The porosity does not, however, pre-
vent the bearing from approaching the strength ot a cast
bronze bushing of equivalent dimensions, in addition to
which it has both oil and graphite content.
The porosity of the bushing can easily be demon-
strated by holding a finger over one end of the bushing,
filling it with water, and then applying pressure to the
water by pressing the thumb into the open end of the
bushing. Water and oil will immediately come through the
(Continued on page 13)
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The Perfect Alibi
Christmas will soon be here, and then the end of this
semester; after that will come Easter, and, finally, Com-
mencement. And then what ?
Five years ago, when confronted with this same
question, the senior engineer could casually mention the
State Highway Department, Sanitary District, New
York contractor, Government research, et cetera. Now
the senior engineer can answer this same querry more
easily, or at least in fewer words, with the familiar, "I
don't know."
Not to be too optimistic, but it really does not ap-
pear to be as bad as some would have us believe, pro-
viding we have a roof over our heads and three meals a
day. A few years in which to think for one's self and about
one's self; a few years to look about and see how the rest
of the world does or does not get along; a few years in
which to read leisurely, to act on the impulse, and to go
and come where and when one pleases—all of these things
will be more constructive, more beneficial, and more man-
making than anything any former senior has ever stepped
into.
Consider the senior of five years ago. His entire life
had been regulated
—
grammar school—eight years; high
school—four years; college—four years; summers—em-
ployed for this or that firm. He could set it down on an
application blank without any hesitation, period after
period. He graduated and then went immediately into
another period, again regulated. He must be at work
by eight; he must eat at twelve. His time was filled with
things to do that he did not create for himself.
This was the natural course, and it is now, but society
cannot from on the person who "loafs" today because he
perhaps is unable to find work. And so the perfect alibi.
How often do we say, "I haven't time to even think,"
or, "I wish that 1 had more time for myself to do some
of the things that I ought to, or would like to do." And
this is where the senior of '33 is fortunate. He will have
the time to do those things, if he will, and a good reason
for doing them. What are some of those things? They
include reading some literature other than that pertain-
ing to technical subjects, browsing around and making
new acquaintances and contacts, spending time in
museums, following a hobby that has always been neg-
lected, travelling, or even returning to school and follow-
ing up some of the lines that are denied engineers be-
cause of their limited curriculum.
Thus, by the time he does get to work, he will not
only have absorbed a vast amount of broadening informa-
tion, but he will be settled with himself and will have all
of that "wishing" out of his system.
Hut this same genius has, through his inventive mind,
created an equal number of jobs for mankind.
Consider, for instance, the automobile industry, or
the electrical industry. Both of these employ millions
of people today, whereas fifty year's ago there were but a
fraction of that number employed, and both of these are
the result of the creative mind of the engineer. There
are numerous other examples of like nature, but why go
into such detail when the above cited will serve the pur-
pose ?
Who would care to go back from our present stage
of civilization, with all of its comforts and conveniences,
to the previous century? Of course, the "horseless"
carriage has put all of the blacksmiths out of a job, and
electricity has also replaced countless hundreds of men.
Hut have not these two inventions also created thousands
of new jobs for these same unfortunate men? Certainly,
they have.
Accompanying these changes has come a radical
change in our social order. The working day has been
reduced from twelve or fourteen hours to the present
standard of eight, with a tendency toward further re-
duction to a six hour working day. With this added time
on his hands, the worker has an opportunity to partake
in the luxuries of life.
Certainly the engineer must not be held in askance
when we view the wonderful progress made during the
last century, nor should we believe that bis work is
finished. On the contrary, he is still hard at work,
creating many more jobs for the worker, not only in new
lines, but also in old ones. Give him credit for what he
has done and do not blame him entirely for the present
order of things.
The Engineer and Unemployment
The whole world is concerned with a very serious
problem today—that of unemployment. A part of this
present chaos has been laid at the door of the engineer.
He has devised machines that replace hundreds of men.
Christmas Vacation
"Strange as it seems," Christmas is here again. It
seems but a few weeks ago that we registered for th's
semester, and now it is almost over.
It was unfortunate that, due to economical condi-
tions, this year's senior class, like last year's, was denied
an inspection trip. However, the Christmas vacation
offers a splendid opportunity for everj engineer, not the
seniors alone, to conduct an inspection trip of his own.
Most students live within a reasonable distance of some
industrial center, and frequent trips there would aid
materially in broadening that student's practical knowl-
edge. The electricals, for instance, could visit some
power stations; the mechanicals could visit some fac-
tories; the civils could observe some construction work
(it there be any); and so on down the line, the thing
being for each engineer to learn to observe practical en-
gineering. After all, one of the most important essen-
tials of an engineer is that of being observant.
And so the staff extends its best wishes to all of its
many friends for a most enjoyable holiday season.
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Mining and Metallurgy
(Continued from page 5)
The use of electricity in metallurgy has increased
rapidly during the period in question; it has been ap-
plied to the refining of copper, lead, and the precious
metals, as well as more recently to the metallurgy of
zinc; the ferro-alloys were largely developed in the
electric furnace, and in past years tin has been electroly-
tically refined. Aluminum is almost entirely a product
of the electric furnace; the alkaline-earth metals and
their alloys are other examples.
1 cannot leave the subject of recent progress in the
mining industry without touching briefly on the safety
movement which is receiving so much attention from
thoughtful men. Since the beginning of this century,
permissible explosives have come into use in coal mines,
and today about one-third of our coal is produced h\
them. The recognition of the explosibility of coal-dust.
and the introduction of rock-dusting in bituminous coal
mines mark another great stride toward safety. The in-
troduction of permissible electric equipment is an im-
portant step in coal mining, although as yet only about
one-third of our equipment is of this type. The wide use
of the electric cap-lamp has come within our era, and
electric blasting is another important safety feature. The
use of water on cutter-bars, steel-housed ventilating fans,
and other devices are significant changes. The spread of
workman's compensation acts has hastened the advance
of safetv measures in both coal and metal mines.
This is one of the recently developed dippers used in large scale
strip mini n//. 1 1 has a capacity of IS cubic yards, is SO
feet high, and weighs about 1 ,100 tons
In metal mining, ventilation is given more attention;
dust problems are dealt with by wet drilling and other
practices; the use of low-freezing explosives is a step in
the right direction : and the practice of blasting only at
the end of the shift is a comparatively new development.
The use of concrete, cement mixtures, and structural
steel underground has increased safety; multiplying .the
number of exits has diminished fatalities; better trolley-
wire protection, and the improved use of electricity
generally, have assisted in bringing about safer condi-
tions.
These are some of the striking changes that indicate
progress in mining and metallurgy within less than one-
third of a century. I do not represent that the list as I
have given it is complete; it is only intended to be sug-
gestive; other points will occur to other engineers. How-
ever, even this rough outline shows the astonishing alter
ations that have come within the professional lives oi
main of us. and it may serve to suggest to young engi-
neers and undergraduates the progress that may he ex
pected in the next three decades. The art of engineering
i - never static ; processes bringing about new development
are always operative; deep and all-embracing mutations
will continue. No one doubts that changes in a given
period of time to come will he greater and more impor-
tant than in an equal time that has passed. Perhaps ten
three decades the undergraduates of today will be re-
sponsible for such changes. To be prepared to keep
abreast with future progress requires the most thorough
technical training in the preparation of the young Ameri-
can engineer for the problems that are before him
—
problems that will increase in variety and complexity and
that will tax him to the utmost.
World's Largest Spectrograph
(Continued from page 7)
one hope that the same phenomenon will occur in copper
and other elements.
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Erwin M. Ll Rin, c.e. '14, has recently written a
book, "The Partition Handbook," published by the As-
sociated Metal Lath Manufactures, incorporated, Chi-
cago. Mr. Lurie is a specialist in
metal lath construction and was one
of the first advocates of fire protec-
tion engineering as applied to con-
struction and occupancy of buildings.
In connection with this he collab-
orated with Wharton Clay on a book,
"Safetv from Fire," published in
1923.
After graduating from the Univer-
sity Mr. Lurie became manager of
the Lurie Concrete Products company, Chicago. Later
he became managing editor of Concrete Products. En-
gineering and building construction jobs occupied his
timetime for several years until he started working with
metal lath. During the war he designed furnaces for
heat-treating shrapnel and other war equipment.
Julian Spexser, e.e. '32. has been appointed junior
electriction on one of the four ships of the Grace Line,
operating between New York and Seattle.
C. D. Wheeler, e.e. '25, and C. K. Moore, c.e. '28.
are second lieutenants in the army air corps at Chanute
Field.
H. S. Clinch, a.e. '30. is an inspector for the Mil-
waukee Building Commission, Milwaukee, Wis.
William R. Envart, m.e. '24,
is editor of the National Aeronautic
Review, which is published in Wash-
ington by the National Aeronautic
Association. Mr. Envart has held
the position for the past three years,
previous to which time he worked in
Chicago and Connersville, Ind.
A. L. Oilman, arch. '3(1, is now practicing archi-
tecture in Milwaukee, Wis. He will be remembered as
one of the two fellows who had such a glorious time
touring Europe on a motorcycle the summer of 1930.
G. E. SoREXSEX. m.e. '31, is with the Ingersoll Ma-
chine Corporation at Rockford, 111. His work is in con-
nection with the manufacture of special parts for auto-
mobiles.
1. J. Crawford, g.e. '32, has a position with the
Crawford Company of Oak Park, dealers in heating ap-
pliances and equipment.
Xii.es H. Bernard, r.m.e. '28, is on the facultj <>t
the Tennessee Polytechnic Institute at Cookesville, Tenn.
Bernard received his M. S. degree here in 1930 and was
instructor in the railroad engineering department during
the years 1929-1931.
R. Chester recently had a three-page article
printed in World Petrolium on the manufacturing plant
at Podolsk, Russia. At one time Dick was in charge of
the plant. Here is an interesting quotation from the
article: "Radio loud speakers scattered through the shop
did not let anyone forget what they were working for.
It is amazing the confidence most of the people have in
the future. They are putting up with privitations that
would start a riot in almost any other country."
W. Hoi'GH, chem. e. 16, is an engineering buyer for
the Standard Oil Company of Indiana. Tom's home is
in Glen Ellyn, 111., where he is known among the chil-
dren as the father of Mary Francis, ID; Janet, 5, and
Roger, 3.
Edwin T. Colton. c.e. '17, is now secretary-treas-
urer of the New Orleans Public Service, incorporated.
Previous to his present position. Mr.
Colton was chief engineer of the
building of a ship canal between the
Mississippi river and Lake Pontchar-
train, a $20,000,000 project. It was
his record here that attracted the at-
tention of the president of the corpo-
ration, who induced him to enter the
organization as assistant secretary
and treasurer. Mr. Colton's first
position after leaving the I niversity
was as an engineer in the war department under the
Lower Mississippi commission.
S. R. Lewis, m.e. '26, is co-author of a bonk to he
published on air conditioning.
R. Shaw, m.e. '26, fills the capacity of refrigerating
engineer with the Dole Refrigerating Company, Chicago,
III.
R. PASHBY, m.e. '32, is trotting around looking for a
job with hopes of landing one with an engineering firm
in Chicago. Bob spent the summer soothing discontented
housewives so he could sell them aluminum ware.
Harry W. Brinkman, c.e. '3d, is working for the
Phoenix Bridge company, Phoenixville, Pa.
David W. BuRGOON, m.e. 'lb, is vice-president of
the Yeomans Brothers company of
Chicago, manufacturers of ejectors
pumping machinery, anil rotary air
compressors. This company has co-
operated with the International As-
sociation of Machinists in working
out a modern plan of co-operation
between employers and labor unions.
According to Burgoon, the idea is
new in the pumping machinery in-
dustry.
Crawford E. Staples, r.e.e. '31, is employed bj the
1 nion Switch and Signal company in Pittsburgh, Pa.
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Lubricating Bearings
Continued from pag
wall of the bushing. It the bushing is placed in a vise and
squeezed, a thick coating of oil will rise on the surface,
which demonstrates the point that it the beating is sub-
jected to a load or pressure, lubrication is immediately
supplied to relieve friction and carry off heat. At the
same time the bushing will withstand a unit pressure of
possibly 4,000 to 6,l)U(i pounds before it will reach tin'
point of failure. And 4,000 or 6,000 pounds is consid-
erably more pressure than a bushing will have to with-
stand in use in the average piece of machinery. The
manner in which the Oilite bushing responds to the ap-
plication of heat can he demonstrated by holding a lighted
match against the bushing. A film of oil will immedi-
ately appear on the surface.
Insofar as the actual strength is concerned, an Oilite
bearing is inferior in strength to a cast bronze bearing
—
but that fact seems to be beside the point. For instance,
the propeller shaft of a loaded automobile truck running
in second gear carries a load which, in the form of bear-
ing pressure, amounts to 4,000 pounds per square inch.
The limit of a cast bronze bushing is 800 pounds, which
is insufficient; consequently it has been standard practice
to use hardened and ground steel bearings on the pro-
peller shaft. However, the steel bearings have never
been satisfactory, so an experimental break-down test was
made recently in order to obtain a comparison between
steel bearings and Oilite bearings. The steel bearings
failed in from 30 minutes to 8 hours. When Oilite
was applied to this job, the Oilite bearings stood up for
1 50 hours under exactly the same conditions.
The amount of shock that can be survived by a bush-
ing is another important point. In order to determine
the shock-resistant properties of Oilite bearings, the en-
gineers set up a steering gear and arranged an eccentric
weight so that an impact load could be applied to the
cross shaft. A total load of 25,100 pounds was applied
at a speed of 800 r.p.m. on a bearing area of less than
four inches. This load was sufficient to break the housing
within a short time. In a duplicate test the housing was
strengthened, and this time the worm and segment gear
failed. In no case did the shaft or bushings show any
wear or scores.
The Oilite bearing has demonstrated its efficiency so
well that it has been adopted as standard for use on some
automobiles for water pump bushings, spring shackle
bushings, steering gear bushings, propeller shaft bushings
and so on. A year ago the Oilite bushing was used in
three places in the automobile ; at the present time there
are 80 places where this bushing is used, and it is rapidly
being adapted to other uses.
In tests that have been made with Oilite bearings in
which the bearings were run in cars that traveled from
30,000 to 50,000 miles, it was found that the bearing
surface had taken on a highly lustrous or mirror-like
finish, but that no wear was perceptible. In fact, strange
as it may seem, the best way to size the bearing is by the
use of a burnishing tool, as reaming has a tendency to
close the fine pores in the metal. Machining of any kind
—turning, boring, or reaming—closes some of the pores
and interferes with the porosity of the metal.
One of the newest applications of Oilite is in the
form of a disc that is being inserted between the leaves
of automobile springs to serve as a permanent source of
oil for the bearing surfaces of the spring leaves. The
discs that have been made thus far are 1J4 inches in
diameter by 1/16 of an inch thick, with a boss in the
center of one side lA inch in diameter by 3/16 inch
high. A hole is punched near the end of each spring-
leaf to receive the boss on the disc anil thus keep the disc
in place. As the discs keep the leaves spread slightly, the
springs are covered in order to prevent dirt from enter-
ing. The inserts are now in use on Chrysler cars and
exhaustive tests have shown that the inserts lubricate
the springs tor the life of the car. The Amplex Manu
facturing Company seems to have been successful m de
v eloping a mechanical accessor} tor which there has
existed a great need.
Six Electrons Per Second
To a vacuum tube that to the average person differs
little in appearance from the usual radio receiving tube
now belongs credit for being the world's most sensitive
measuring device. It will measure a How of but six
electrons per second. When the tube was first announced
some months ago by the General Electric Company, it
was recommended for measurements as small as 1 10'
•
ampere; refinements in tube and circuit since then have
increased its sensitivity tenfold in certain work.
If the six electrons per second that are measured bv
the tube are considered as that many drops of water, then
the number of electrons flowing in one minute through
the usual 50-watt incandescent lamp equals the numbers
of drops in the enormous volume of water going over
Niagara Falls in a whole century.
More sensitive than the most delicate electrometer,
the tube is far more sturdy and easy to use. Its appplica-
tions, purely scientific, include measurements, in con-
junction with phototubes, of the light of stars, even down
to the 14th magnitude; the counting of cosmic rays; and
the recording of neutrons, protons and alpha particles.
The normal eye, incidentally, can perceive a star of the
sixth magnitude ; but not even the six-inch reflector of the
amateur astronomer is sufficiently powerful to reveal a
14th-magnitude star.
Giant Hangar Has All-Welded Floors
When the new airship hangar, at Sunnyvale, Cali-
fornia, is completed, more than seven miles of welding
will have gone into its construction. The dimensions ot
this giant structure, which is to house the new I . S.
Navy dirigible "Macon," will be approximately 1,200
ft. in length by 308 ft. in width by 225 ft. in height. Not
only will this hangar be one of the largest buildings in
the world, but it will be the largest building in the world
without pillars or posts to support it. The hangar, which
will be in the shape of an enormous elongated archway,
will have the world's largest single unobstructed floor
area, nearly 300,000 square feet, a space large enough to
house five miles of freight cars.
The laying of the sheet steel battledeck mezzanine
floors which run the entire length of the building, one on
each side, is by far the largest job of structural welding
ever performed in California. The welding equipment
being used on the job includes G. E. motor-driven and
gas-engine driven electric welding machines. The floors
consist of 2 feet by 12 feet steel plates 3 16 of an inch
thick, welded together. The splices between the ends of
the plates are welded butt-strap joints, as are the longi-
tudinal joints, except that in the latter case, the top
flange of supporting 3" I-beams serve as the strap. The
3" I-beams are in turn welded to 20" I-beams. All the
welds of the floor plates are continuous and the floor
plate welds are ground flush with the top surface aftei
the welds are completed. The welding of the I-beams
and splice plates underneath the floor is done by means
of a travelling scaffold of welded pipe construction.
The student chapter of A. I. E. E. had a meeting
Wednesday, November 16, in room 215 of the E. E.
laboratory. The meeting was open to all students in-
terested in engineering. The speaker was
Charles W. Stone, consulting engineer for the
General Electric Company. Schenectady, New
York. His subject was "Electron Tubes in
the Power Industry." Mr. Stone, for main
years manager of the Central Station department of the
( ieneral Electric Company, predicted the use of electron
tubes to do the work of heavy equipment in power plants
and sub-stations on electrical systems. Rotary converters
might, in many places, be replaced by such tubes, he
prophesied. His talk revealed further possibilities, as in-
dicated by extended experimentation and development, of
wide-spread use of tubes in the electric field.
The student chapter of A. S. M. E. met November
13, in room 107 of the M. E. laboratory. The enter-
tainment for the evening was a moving picture, "Steam,"
furnished by the Habcock and Wilcox Co., and the
speaker, Mr. Barber, was from the Chicago office of the
same company.
At an
a
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initiation banquet held at the Inman hotel on
November 13 the following men were initiated
into Chi Epsilon : R. S. Langman, E. J.
Roesel, seniors; R. E. Bates, M. A. Dobbs,
R. J. Epstein, R. W. Mueller, T. A. Olson,
and C. C). Reinhardt, juniors. At a con-
clave held recently at Pennsylvania State Col-
lege, Professor F. W. Stubbs, local faculty
advisor, was elected to the Supreme Council
of Chi Epsilon. A business meeting was held
November 30. Chi Epsilon plans to hold
meeting and one dinner meeting every
On November 17th an initiation banquet was held
at the Phi Mu Delta house at which R. O. Brendel, P.
A. Mosher, R. F. Hoffman, and W. E. Schwaner were
admitted to Mu San.
William M. Avery '?i^, gave an illustrated lecture
on the "Hetch Hetchy Water and Power Development"
on Tuesday, November 29, at a meeting of the student
branch of the American Society of Civil En-
gineers. The project is located near the city
of San Francisco and will be that city's water
supply when completed.
Mr. Willard T. Chevalier, publishing
director of the Engineering News-Record,
spoke to the society on "Trends in Engineering Eco-
nomics" on November 15. At this meeting I. L. Wiss-
miller '?i?>, was chosen as vice-president of the group.
The society is still striving for memberships, and all civil
and general engineers and architects are eligible for mem-
bership.
Six seniors, namely, C. J. Chmielewski,
R. S. Arrandale, R. E. Balinger, G. M.
Pohler, R. W. Krebs, A. J. Paik, and L. F.
Kehoe, and five juniors, namely, f. W. Glas>.
T. O. Delang, R. O. Fulmer, W. G. Smith,
and G. H. Giles were formally initiated into
Sigma Tau at a banquet, Thursday, Novem-
ber 17.
Tau N'u Tau, honorary military engineering frater
nity, recently initiated the following juniors: M. W.
Beardsley, H. C. Blue, H. D. Diffenbaugh, C. J. Har-
rington, E. [. Hellmich, T. M. Logan, T. A. Olson,
H. S. Pebbles, L. E. Pigg, L. N. Roberts, W. H. Rus-
kamp, J. F. Schuldt, G. L. Staudt, H. R. Stokes, J. J.
Theodore, J. A. Vitzthum, and A. R. Wreath. A formal
dance was held by the group on December 16 at the
Beta Psi house.
Having successfully completed the entrance require-
quirements the following men were named
for membership in Tau Beta Pi : M. S. Helm,
e.e. ; J. R. Henderson, m.e. ; O. R. Bengston,
c.e. ; R. S. Langman, c.e. ; H. J. Fink, e.e.
;
D. E. Wisleder, e.e.; W. E. Compton, m.e.;
C. J. Geiser, m.e.; P. J. Guenzer, c.e.; W.
M. Horowitz, a.e. ; D. M. Baldwin, c.e.; V.
W. Barker, a.e. ; and E. G. Porst, cer. e.
Prof. T. C. Shedd of the department of
civil engineering will also be initiated into the organiza-
tion. The initiation will be held in about two weeks.
Ceramics Department
Dr. R. V. Southwell, professor of Engineering
Science in the I Diversity of Oxford, England, was a
visitor on the campus this fall. He is spending several
months in the United States for the Commonwealth
Fund of England to gain impressions of several important
American universities. Mr. John Hugh Chesters, of
Oldham, England, is conducting graduate research work
in Ceramics at Illinois under the auspices of this fund.
On November 17, Mr. E. B. Reed paid a short visit
to the ceramics department. He is the New York repre-
sentative of the Commonwealth Fund.
Railway Engineering Department
Several weeks ago the seniors in the departments made
their annual test trips under the supervision of Professor
Tuthill. The steam dynamometer car was used on the
I. C. R. R., going to Centralia and return. Brake tests
and rail-bond tests were also made on the Danville
division of the 1. T. S. electric railroad.
During November, N. .Atsuki, of the mechanical de-
partment of the Japanese government railways, visited
the department on behalf of the Japanese government
which is performing extensive braking tests.
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Professor H. F. Moore presented a paper at the meet
ing of the Association of American Universities held at
Iowa City on November 12.
Dr. H. M. Wetergaard has returned from Denver,
where he attended the meetings of the Colorado River
Hoard. On his return he stopped at Ames to deliver
an address to the engineering students of Iowa State Col-
lege.
Mr. J. L. Biess attended the meetings of the As-
sociation of Civil Engineers held in Chicago.
Professor H. F. Moore attended the meetings of the
American Society for Mechanical Engineers held in New
York City. At the first session he presented a paper on
"Present Trends in Engineering Research." He presided
over the second session. He also addressed the student-,
of the Pennsylvania State College.
American Chemical Society
Dr. H. H. Willard, professor of analytical chem-
istry at the University of Michigan, spoke before the
American Chemical Society on "Recent Advances of
Analytical Chemistry" Tuesday, December 6. Dr. Wil-
lard is considered the dean of analytical chemists by fel-
low chemists throughout the United States.
Dr. Fred Allison, of the Alabama Polytechnic In-
stitute, inventor of magnito-optic apparatus used in the
determination of small quantities of rare elements, will
address the society on January 11. He announced the
discovery of two elements, numbers 85 and 87 on the
periodic chart. Dr. Homer Adkins, of the University of
Wisconsin, an organic chemist, will speak before the
group sometime in February.
Civil Engineering Department
"Continuous Frames of Reinforced Concrete" is the
title of a book written by Professor Hardy Cross and
Professor N. D. Morgan, both of the University of Illi-
nois, which was released from the publishers in Novem-
ber. Among the many important facts contained in the
book are: Statistics of deflected structures, geometry of
deflected structures, haunched beams, shears and reac-
tions, and influence lines. The reviewer wrote in part:
"There is no doubt but that this text is a classic which
will make the name of Hardy Cross rank with Muhr and
Muller-Breslau and the other great names of structural
theory. Technically, it is the work of genius and of im-
mense and long labor. It is the greatest American con-
tribution to the theory of indeterminate structures."
Committee fifteen of the American Railway Engi-
neers Association met at the university on December 8
and 9.
On the evening of December 8 there was a meeting
of the engineering experimental staff. Professor W. M.
Wilson spoke concerning his research work with rein-
forced concrete arches.
A Light Conversation
The human voice has been carried 22 miles on a beam
of light; the previous record was about six miles. The
successful spanning of the much greater distance was ac-
complished on the evening of November 22, when Hey-
wood Broun, newspaper columnist and radio speaker,
stood before a microphone in one of the buildings of the
General Electric Company at Schenectady. Beside him
was a 24-inch reflector, concentrating into a narrow beam
the light from an electric arc. The light appeared inn
stant bur in reality it was very rapidly varying in in-
tensity, being modulated by the voice of Mr. Broun.
1 hrough a closed window the light was pointed north-
ward to the foothills of the Adirom lacks.
High up on a hillside near Lake Desolation, at a Crow-
flight distance of more than 22 miles, were John Bellamy
Taylor ami other scientists of the General Electric Com-
pany. They had a 36-inch reflector, at the focus of which
was mounted a light-sensitive phototube. Accurate ad-
justments of the beacon and receiver established the con-
tact. The phototube equipment, responding to the light
variations, changed the impulses into electrical waxes and
then into sound.
Also at Lake Desolation was a short-wave radio
transmitter so that the engineers there could talk with
Schenectady—Lake Desolation being without telephone
service—and so the light-conducted talk by Mr. Broun
could be relayed back to Schenectady for Stations WGY
and W2XAF.
In connection with the Lake Desolation program it
was found that the signals could also be transmitted dur-
ing daylight hours. Nothing interferes with the nar-
rowest except interruption of the light beam itself.
The principle used in the "narrovvcasting" was the
same as that brought into play last spring on the occa-
sion of the visit of the U. S. N. dirigible Los Angeles to
Schenectady. At that time the dirigible, with Mr. Tayloi
on board, circled the roof of one of the Schenectady
laboratories and kept up constant communication with
the ground with a similar, but less powerful, beam of
light.
A Big Electric Dipper
A new type of electric shovel with a dipper capacity
of 18 cubic yards was recently demonstrated to operating
men at Mine No. 22 of the Clemens Coal Company near
Pittsburgh, Kansas, by the Marion Steam Shovel Com-
pany of Marion, Ohio. Easily capable of picking up a
40-passenger bus from the street in front of a four-story
building, swinging it over the roof, and dropping it down
in the back yard, this mammoth machine will go into im-
mediate operation to increase the production of Jay
Hawk Coal.
The shovel is completely electrified with the General
Electric Company's Ward Leonard type of shovel equip-
ment. Approximately 3,000 horsepower in electric
machinery is involved. The largest motor is an 800-
horsepower synchronous machine which drives a four-unit
motor-generator set for converting the alternating current
power supply into direct current using a separate genera-
tor for each motion on the shovel. This type of drive
from all standpoints is the most satisfactory for the severe
and exacting service for which the shovel was designed.
The use of a counterweight on the hoist motion is a
recent development in the design of large stripping
shovels which reduces the peak demands on the public
service lines and enables a given electrical equipment to
handle more spoil.
It weighs about 1,100 tons and towers from 75 to Si I
feet above the ground. It can go through a cycle of
operations in 45 seconds ; in other words, in less than a
minute it can scoop out 27 tons of earth, hoist high
enough to clear the bank, swing around to the dumping
point, dump, swing back, and lower to the digging point
in readiness for another cycle. It could fill an ordinary
two-car garage or a gondola car in three minutes. A
view of one of these shovels appears elsewhere in this
issue.
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WE INTERVIEW
Well, we almost dug too deep last month. We were
afraid for a minute that the old shovel was going to be
caved in on. Hut just before we pulled up the last
bucket full we hit something solid. I his is it—an in-
terview with an old grad.
We were riding complacently along, enjoying the
weather and the scenery, on the overstuffed rear bumper
of a motor car (as is said in the best of news columns),
and as we slowed up for a cop who should jump on hut
Milo S. Ketchum Jr. of the class of '31.
Of course, being partners in crime and having a
mutual cause at hand, it brought us together and we got
to talking. He says, "Ya know, gentlemen, it ain't like
it used to be back in the days of '3 1 . I can remember
when Dad and I used to have to get up 'bout 6 :00 in the
morning, rig up the nag and cutter and drive in to En-
gine Hole to fire up so's t'would be warm enough by 8:00
for the fellows to thaw the lead out of their pencils and
the ink out of the bottles."
We might say at this point that it was getting along
towards winter and the first flurry of snow was playing
on the branches of the trees and kind of smirking once
in a while at the last few dead leaves that still persistent-
ly hung on.
"Yep," says Milo, as the tears began to stroll down
over his cheeks, "Them days is gone, never to return.
"On our way into town we always stopped at Hal
Babbitt's place to feed Nell—that was our nag's name
—
and to warm up a bit ; then we'd bring him on in with
us. He used to stand out there in front on Green street
all day long holdin' Nell 'till we came out. He kept
talkin' to her like, so she wouldn't get cold.
"We often wondered what he was a tellin' her and
so one day we kind a snuck up behind and listened and
this is what we heard him say:
'Nell, old girl, if you give me the formula for the
economical diameter of a pipe I will give you a lump of
sugar.' Well, Nell sort a whispers something soft and
low and we guessed she hadn't studied only four hours
on that chapter the night before and we couldn't hear
what she said. Hut Hal, he ups and right back at her,
says:
'No, you're wrong again, Nell, Q = AV is the
formula for the flow of pancake batter at 39 degrees,
and atmosphere pressure.
"Well, we were sort of surprised at all this senti-
ment but you know him—he always did love his pupils.
"Then another time Jimmy Doland, he was a sturdy
young buck in those days, decided that his office needed
redecoratin'. He didn't like the orchid affect that the last
15 years of soot gave the original orange. And so he
puts the whole class to designin' a retaining wall to hold
up the papers and books and T squares and chairs and
furniture and everything as we stacked it out in the hall
while we were redecoratin'.
"Another thing, gentlemen, that ain't like it used to
he, is—well, it just makes me feel awful bad—old Tom's
gone. Ya know he was a wise old cat. On a winter's
afternoon when Miss ( iibson used to sit b\ the fireplace
in the office there on the first floor a knittin,' old Tom
he used to crawl up on her lap, kind of purrin' like and
lay down. And as the knittin' proceeded it would fall
down over Tom's back and keep Tom warm. Well, he's
gone these nigh onto two years now; guess he didn't care
to come back to get his Master's degree.
"Oh, I mustn't forget, just before the big snow
started to break up—along in March that was—we al-
ways took the senior inspection sleigh ride. Ya know
they don't have them anymore. Well, anyway we would
all pile onto a bobsled with our note-books and about 32
cents in change and start off for Keokuk or some place.
1 he idea of this trip was to see the insides of the worst
hotels in town and the best burlesque shows. Ya know,
a trip like that really bi ought the class together. Ya sort
a got to know one and another—even so well that ya
kind a hated to graduate because then ya knew that
ya all were never goin' to be together again. Ya
know, gentlemen, it's just like a guy dying that's studied
all his life and really 'cumulated a lot o learnin'. It all
disappears with a sniff—and ya never can find the same
exactly all together again.
"But there I was ravin', gentlemen. Ravin'—that
reminds me. We used to have a prof by the name of
Wiley. Is he still there? Well, anyway, no matter. He
used to take us out for long walks along the tracks—sort
a gave ya the travelin' itch. And we'd inspect the dirt
roads to see if there were enough ruts to let the water
run off. And he used to tell us jokes in class about
bituminous content, flash point, and bricks set in con-
crete—said t'was better than loose ones because the en-
gineers couldn't throw them through the windows when
they wanted to get into Engine Hole after 10:30 to
study at night.
"Workin' at nights in Engine Hole after 10:30 re-
minds me, gentlemen. Have you ever passed by there
'bout 3:00 in the morning—walkin' along kind of
—
maybe a thinkin'—maybe a needin' a little inspiration
maybe you were a feelin' low and wanted to quit? And
did ya ever happen to look up along them noble contours
of Engine Hole—sort a follow the vines up the walls?
And then ya came to the eves and then the roof. Ya
noticed a soft yellow glimmer of a 25 candle power light
sort a reachin' out to ya from a little garret window.
Have ya?
"I have—and that's one thing that ain't changed
these nigh onto two years now—and that's one thing that
will never change for me.
"You know what I mean, gentlemen. You know
what's goin' on up there—a new book—a new source of
learnin'—for you and me.
"It sort a gets me—that little light up there—sort a
keeps me a goin' straight and a workin' hard. Well
guess I'll jump off here, so long and thanks for the chat."
And so he left us. And as we rode on by "Engine
Hole" we glanced up together with awe at the little
garret window in the roof. We both were "a thinkin'. "
It haunted clerks
for generations
"The first of the month" used to be a time of
feverish activity for ledger clerks. But the Bell
System accounting staff— breaking away from
tradition — simplified the keeping of accounts and
rendering of monthly statements to customers.
They applied a modern system of rotation bill-
ing to the telephone business which now spreads
this work evenly throughout the month. In co-
operation with manufacturers, they devised special
typewriters and bookkeeping machines. Thus
they did away with inefficient rush and achieved
greater accuracy, speed and neatness.
This is but one example of a point of view found
throughout the Bell System. Even long accepted
routine is constantly studied — it's always worth
looking for the more efficient way!
BELL SYSTEM
NATION-WIDE SYSTEM OF INTER-CONNECT TELEPHONES
Seeing through steel
(above) Radiograph of a
casting, showing defects
due to blow holes
(right) Apparatus in posi-
tion to x-ray through four
inches of steel in a forging
w,HEN Prof. Rdntgen announced his discovery of the x-ray, in 1895, he intimated
that medical science would not be the only beneficiary. Since then, General Electric
has been a pioneer in the development of the x-ray for industrial as well as medical
use. • As a result, a new science— industrial radiography— enables us to peer at the
internal structure of almost any material. Radiography reveals most microscopic defects
in metals— blow holes, shrinks, pinhole porosity, cracks, dross inclusions, etc.—with-
out destruction of the specimen. Even four inches of steel is no obstacle to the modern
radiographer. • "Seeing through steel" has become a reality with the new and more
powerful x-ray tubes developed by General Electric. These tubes, using as much as
400,000 volts, make possible the most powerful x-rays available to industry. Such
developments are largely the accomplishments of college-trained engineers. They are
leading the way to even greater progress in the electrical industry and are helping to
maintain General Electric's leadership in this field.
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An Engineer- Philosopher Tells of His Trip
Through South America
By Howell H. Reeves '10
Mr. Reeves has been vAth the General Electric Co. continu-
ously sin,, graduation. This article tells of a trip made through
South America in 1930. His story shows him to be mi engineer
with truly human traits as it not only tells of his impressions of
our Latin-American neighbors, but it also contains some fine phi-
losophy.—Editor's Note.
PERHAPS it might seem that a five months trip
through South America would hardly be justification
for any comments on so large a subject. Certainly
in that time one could not see the surface even of six
great countries in so large a continent. The life of the
people, which is most interesting to certain types of
minds, was but a procession across the stage of one's
vision. The movement was visible but the actors wen-
gone before a conscious registration could be made. Only
here and there a smile or frown or touch of weariness
was noted—touches of reality that not even the best of
actors can always conceal.
But first impressions sometimes have their value and
may contain even more of truth than the deductions of
cynical experience. The average child in its first impres-
sions of life, for instance, learns a truer lesson with more
of value than many a philosopher after a lifetime of study
for it has been said that "philosophy is selfishness and
ambition a shadow—the lesson of life is the lesson of
love." Be that as it may, I offer my first impressions of
South America for what you may find in them of in-
terest.
Maracaibo, the lake of mystery and history, of
romance and gold, of pirates and Spaniards, of ribald
song anil gallant deed was my first contact with our sister
continent. A speck was visible on the distant horizon as
we sailed across the bar at the entrance of the lake. Was
it the ghost of a pirate ship and would the skull and
crossbones materialize from that growing apparition?
But now another speck appeared behind the first and then
another and another until as the first ship loomed along-
side the last speck was still on the distant horizon. Pirate
ships, perhaps, deepnding upon your point of view,
certainly ships laden with liquid gold of value far beyond
the avaricious imagination of the Buccaneers of the
Spanish Main or of the Spanish Conquistadores either,
for that matter. Oil tankers, the romantic galleons of
modern commerce, one after the other they filed slowly
by on their way across the Caribbean to the refineries on
Curacao. Oil, the Loralei of industry, singing sweet
songs of power to the diplomats of the world, steeping
the judgment and sensibility of nations in the opiate of
confusion, the oil of Maracaibo is the strength and weak-
ness of Venezuela, the land of Gomez. It is strength be-
cause it is wealth and can lead to the development of the
country far beyond the dreams of Bolivar when he was
struggling so valiantly for the independence of his native
land. It is weakness because it has tended to confuse in
the minds of the people the real aim of progress, the true
value of achievement as wealth so often does in the nation
as well as in the individual.
The derricks of the oil wells rising from the waters
of the lake and the sand of its shores stand as the tomb-
stones of a dead romanticism and the signposts of a living
materialism which must be given a philosophical basis or
it too will take its place among the ghosts of things for-
gotten. Science has mastered the intricacies of me-
chanical production and given us the means to produce
more than we can consume but philosophy has lagged
behind in furnishing us with the knowledge of conditions
which will enable us to interpret possible values in terms
of actuality. L ntil this knowledge is forthcoming and
clearly discerned all of our industrial activities will be
like the aimless wanderings of the Jews in the wilder-
ness, leading us towards or away from the promised land
of the co-ordination of knowledge and desire, a goal in-
stinctively felt perhaps but not yet intelligently visualized.
The followers of Marxian philosophy are right when
they say that the use value of a commodity is the real
value. All superimposed values such as exchange value
or selling price must be based ultimately on this use value.
This leads directly to the conclusion that I mentioned
some months ago in Boston, that a study of culture is
necessary in connection with foreign trade if we would
make the most of the opportunity that the industrial era
brings us. The three main reasons why we must study
and understand the cultures of foreign nations and races
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if we hope to sell them our goods are the effect of culture
in shaping a people's wants, the necessity of interpreting
modern material values in terms of culturally created
desires, and the development of the cultural struggle be-
tween East and West.
The city ot Maracaibo upon the western shore of the
Lake has been a trading center since the days ot the
buccaneers and is today a citj ot considerable commercial
importance as coffee is exported as well as oil. It has
always had a large roving foreign element and so lacks an
individuality of its own.
Near the southerlj end of the Lake and on the eastern
or opposite shore from the City of Maracaibo is the little
village of La Ceiba. We
arrived there one hot
afternoon in early June
and the dozen houses,
more or less, ( to use a
favorite South American
expression ) looked any-
thing but inviting.
Rather than pay the
tropical mosquitos, with
which the place was in-
fested, with our life
blood for the privilege
of spending the night in
La Ceiba, we hired a
special train to take us
to Motot a n at the
other end of the little
narrow gauge railroad
and near Valera, which
was our immediate des-
tination. The ride was
of the never-to-be-for-
gotten kind. How the
train stayed on the track as it lurched around the curves
on that fifty-mile ride through the tropical jungle is still
a mystery. The train consisted of a diminutive engine,
a freight car, and a passenger car. We started in day-
light but soon the walls of the jungle closed around us.
giving an effect of twilight through which one caught
glimpses of balata, chicle, balsam, and cusparia trees in-
terspersed with palms, of hanging vines and myriad
orchids, beautiful parasites that they are. Without warn-
ing the tropical night laid its mantle over the scene and
we were rumbling our way through Stygian darkness
pierced now and then by sparks, blazing like huge fire-
flies from the smokestack of the engine to lose themselves
in the jungle night. The full moon rose almost as sud-
denly as the sun had disappeared and soon its light was
playing hide and seek with the shadows of the night.
( )riole nests, swinging gently from the high branches of
the trees and silhouetted against the lighter sky beyond
reminded one of the earrings of some giant Amazon.
Silent as the jungle seemed, the ear of the geologist has
alreadj penetrated its mysterious stillness in his listening
search for the magic gurgle of liquid gold.
Velera is a typical Venezuelan city with its open
market place where the beef is killed in the morning that
you eat that day. Hacked from the carcass with a
machete, it is carried home, dangling at the end of a piece
of string. Cleanliness would not seem to be next to
Godliness in this land of Little Venice. The architec-
ture is of tin- old Spanish type. The houses are Hush
with the sidewalk and during the heat of the day remind
one of the grey walls of a prison. As the hour of twi-
light approaches the shutters of the windows are opened
and the dusk\ senoritas survey the passershy from behind
/ Typical Home of the Poorer Class Colombian
Soledad, Nrar Barranguilla
the bars that prevent a too energetic communion. It is
an old Spanish custom that is rapidly disappearing in
many of the South American countries but in Venezuela
it still stands as a barrier against the advances of the
modern youth.
From Velera we drove up over the Andes to Mereda.
( )ur way led through the pass, thirteen thousand five
hundred feet above sea level, made famous by Bolivar,
the Libertador, some hundred years or more ago on his
historic march into Colombia in the interest ot New
World freedom. The Venezuelans have failed to make
the most of this great gift of freedom. For a century
they have lived under its name but not its spirit. They
have failed to appreciate
fully its opportunities
and its responsibilities
and are still at heart
believers in autocracy.
This applies to a large
extent to all of the
South American re-
publics. The reason for
this is largely biological.
The Latin Americans
as a type are uncon-
scious followers of the
passionate philosophy of
Nietzsche, believers in
his hero morality, with
a sadistic tendency in
their pleasures. All of
this does not go with
the true democratic
spirit for to be a be-
liever in democracy one
must be an optimist.
So Venezuela has satis-
fied herself for many years with a dictator and this has
been well, for during her formative period when she has
been trying to assimulate the various forces in her bio-
logical life and establish a cultural individuality a dicta-
tor's hand has been more of a boon than otherwise.
Mereda has a beautiful setting, lying as it does in
the midst of the Andes but its principal crop being coffee
its gaiety goes up or down as the price of that commodity.
Our journey from Mereda to Caracas, the capital of
Venezuela, lay through most of the more important cities
in the interior of Venezuela and through many small
villages. We arrived in one of the latter during a
fiesta. For miles we had passed the rural residents
trudging or riding their little burros to the scene of the
festivities. It was perhaps the annual diversion in their
hard anil simple life in the upland pastures. The fiesta
was religious in its nature for while Venezuela lias
separated church and state, the hand of the Padre still
guides to a large extent the lives of the people. One does
not find here the tendency towards agnosticism that is
so prevalent in Japan. The role of the Spanish warriors
was one of destruction but they made it possible for their
religious companions to establish an influence in the lives
of the native-, that is pre-eminent today. There are still
savage tribes in tile Venezuelan mountains where mem-
bers occasional!) tickle the ribs of a too venturesome
prospector for the oil that has made Venezuela famous.
There are Indians nearer the haunts of civilization.
Those inhabiting the (ioajira peninsula are frequently
seen on the streets of Maracaibo. Their wants are few
and simple and the tropical climate enables them to sat-
isfy their fundamental needs with hut little exertion. As
one gazes upon their weirdly painted faces the problem
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of education seems insurmountable. On the other hand,
as one looks about on the fierce competitive struggle of
our present industrial era, one wonders it the true pur-
pose ot education is foremost in the educator's mind or
it the student realizes what may be learned if the funda-
mental values of life are understood.
( )ur journey to Caracas was through some rough and
rugged country. There were few bridges over the
streams and it was necessary at times to get out and push
where the automobile got stuck in the sand and water
at the fords.
Caracas is the capital of Venezuela but the seat of
the real power back of the government lies at Maracay.
the home of General Gomez, erstwhile President of the
republic and then dictator of its fortunes.
Coffee and cacao are the principal crops of Venezuela
and oil and asphalt together with coffee and cacao are the
main exports.
From the seaport of Porto Cabello I Hew to Barran-
quilla in Colombia, stopping at Curacao and Maracaibo
on the way. In Hying over the Goajira peninsula we
were above the clouds for a short time and the shadow
of the plane in the center of a circular rainbow was a
most unusual and entrancing picture.
Barranquilla lies a iew miles from the mouth of the
Rio Magdalena. It is a typical tropical city and one ot
the dirtiest of them all with its unpaved streets, yet it
has the most modern hotel in South America. It also
has a very attractive residential section developed in the
last icw years.
Mr. Savage, our manager in Colombia, suggested
that we go at least part Way up the Magdalena river
by boat in order to get an idea of transportation on the
river. Consequently, we went by boat from Barran-
quilla to Puerto Barrio,
some five hundred miles.
Five days and nights it
took us to make this trip
in a twin stack stern
paddle wheel boat. The
boat drew not more
than three feet ot water
but even so found many
a sand bar. Her captain
was a valiant soul hut
it was not a case ot
"crossing the bar." He
would back off and try
again, sometimes suc-
cessfully. It was not
difficult to realize that
it takes sometimes a
month to make this
trip when the water is
low. It was a most in-
triguing trip. The
passengers formed as
motley a crowd as ever you would wish to sec. Black
ami white and all shades in between, et hoc genus omne.
Harmoniously confused as Pope would have said, and,
rightly too perhaps, for there was a consentaneousness
about the picture that could not be denied. The climate,
the boat, the river, all things including nature seemed
to conspire with a mystic mirth in bewildering the bio-
logical summation of one's ancestral memories until the
confusion of color, that would have made Lothrop Stod-
dard shudder, was no greater than the obscurity of
thoughts that woidd have stood out distinctly in the
clearer light of a colder climate. No show boat on the
Mississippi ever had actors from real life such as one sees
Tlii- Market, Rarranquilla, Columbia
over
The
on the Rio Magdalena. The days were as hot as an}
ever experienced by "The Ancient Mariner," the nights,
it seemed were hotter. Even the crocodiles were too lazy
to slide off the sand bars. Like logs they lay beneath the
blazing sun by day or fitfully revealed by the pale light of
the moon at night.
As we nosed our way among the bars beneath the
Southern Cross, one's thoughts would wander idly o'er
the life that round us lay. I have seen the Japanese on
the Sumada. the Burmese of the Irawadi, the Hindu on
the Ganges, and the Arabian on the Euphrates and the
Tigris, and while in every case differences were striking.
one attribute all had in common—a sense of stability
that one looked for in vain in the life on the Magdalena.
Milleniums of cultural background had left its impress
on those far eastern rivers but on this river with the
Biblical name all human life seemed to be at odds and
ends. The confusion of color was perhaps indicative of
the confusion of cultural instincts. What the outcome
will be only time can tell. This condition exists to a
greater or less extent in all of the Latin American
countries.
Our food supply ran low so on the third day the boat
pulled up at a prearranged place on the river bank where
cattle and chickens had been collected. The cattle seemed
to realize their fate for they objected to being roped and
dragged aboard. One escaped and a merry chase ensued
along the edge of the jungle. The killing took place everj
morning, so our food was fresh, at least.
On the evening of the fifth day we reached Puerto
Barrio, quite a metropolis for this section, yet after all
but a sleepy village on the river bank. The most in-
teresting thing about it was the thousands of birds that
came each day at sundown to spend the night in the trees
in front of the hotel.
Each morning at sun-
rise they departed for
jungles in search of the
day's food.
Seven hours by train
from Puerto Barrio is
Medellin, the capital of
the Antiochian district
of Colombia. The An-
tiochians with their
touch of Semetic ances-
try are the keenest busi-
ness people in Colombia.
It was necessary to re-
turn to Puerto Barrio
in order to get the plane
in which we flew the re-
maining distance south
up the Magdalena River
to Honda. Here an
automobile was secured
for the six hour drive
the Cambao pass to Bogota, the capital of Colombia,
people of the Bogota section speak probably the
purest Castilian Spanish that is spoken anywhere in Latin
America.
We arrived just at the beginning ot the student's
festival and for three days play reigned supreme. Pro-
cessions lasted from early afternoon far into the night.
The costumes were works of art and one could but
marvel at the spirit that in spite of the tremendous eco-
nomic depression would permit the people to spend so
lavishly on the things of the moment.
(To Be Continued in Next Issue}
The Theory of Controlling the Stability and
Bouyancy of Submarines
By (i. W. James '36
Mr. James spmi some years with the I . S. Navy before en-
tering the University. His explanation of the highly technical
theory involved in tin- control of submarines makes it very plum
to the student engineer.—Editor's Note.
C(
)\TROL (it stability in a submarine is essentially
a problem of the relative locations of the center of
gravity and of the center of buoyancy. Although
the same statement can be made of surface vessels, diving,
bells, pontoons, and caissons, it assumes a much greater
importance in the submarine in consequence of the fact
that the submarine not only must submerge but, once sub-
merged, must be mobile. Its motion brings into play
certain forces which are non-existent for the other under-
water engineering devices named.
As a means of refreshing the memory and of defining
some terms peculiar to this phase of hydrostatics, a draw-
ing (Fig. 1 ) has been prepared. The hull, of which the
diagram shows a profile section, represents the general
configuration of a typical submarine. The shape of any
particular vessel might depart considerably from that
shown in the figure, since the equality of buoyancy, fore
and aft, for which the submarine designer strives, does
not necessitate a geometrical symmetry. The reasons for
this will be mentioned later.
As the centers of buoyancy and of gravity are tin-
pivotal points of this discussion, let us look at them first.
From an examination of the figure, we see that CB . the
center of buoyancy, lies above CG, the center of gravity,
in both the submerged and surface conditions. It is
pertinent here to point out that there are exceptions to
this. One type of under-sea man-of-war, usually referred
to as a submersible, is built with the bulk of its de-
structible buoyancy, or, in other words, its ballast tanks,
somewhat above its longitudinal axis. The result of this
arrangement is that when the vessel is in the surface con-
dition, with its ballast tanks empty, CG is above CB,
and the ship assumes the operating characteristics of a
surface vessel, in which, of course, CG is always above
CB. This arrangement, however, changes but slightlv
the vessel's stability characteristics when submerged, so
that in general, what is said here concerning the sub-
marine applies also to the submersible.
The fact that CB lies above CG is not the important
factor in the boat's instability. An illustration will suf-
fice to show the real cause. Suppose CG to be shifted
forward to CG' by anyone of the many ways in which
its position can be varied. The gravitational force g
which acts through CG is also shifted to (A!' and ceases
to be in equilibrium with the force of buoyancy />. acting
through CB. The two forces g and /; then act to create
a motion which will restore the destroyed equilibrium.
The residt is that the longitudinal axis LK tends to and
will, if no external forces are brought to bear, assume an
angle of inclination to the normal, such that CB and (A'A
lie in a vertical line. A congruent effect will be had by
displacing CG aft. The important consideration is that
CB does not, as in the surface vessel, tend to shift in the
same direction as CG and with a greater velocity, thus
bringing CB and CG into the same vertical line after
only a slight inclination of the axes. In the submerged
submarine the location of CB is fixed for any given con-
dition of the ballast tanks, and change of position of the
hull affects neither the overall buoyancy nor the location
of CB relative to the hull, assuming, of course, that the
mean depth remains the same. This, it will be seen, is
the chief cause of the submarine's hydrostatic instability,
for almost every item of the routine life aboard affects,
to a greater or less extent, the location of its center of
gravity. The consumption of food supplies and drinking
water destroys weight ; the compensation of fuel con-
sumption with salt water creates a discrepancy of weight
because of the difference in specific gravity of fuel oil
and salt water ; and even the congregation of most of the
crew in a single compartment at meal time is a factor.
The devices used to counteract these variations are
the bow and stern hydroplanes, shown respectively at A
and D in figure 1, and the forward and after trim tanks.
The trim tanks are located at the extreme forward and
after ends of the vessel, for there a minimum amount ot
water will have the greatest effect toward shifting the
position of the center of gravity. They can be emptied
by means of pumps, or they can be flooded directly from
sea. What is frequently more convenient is to pump
water slowly from one tank to the other, a process which
will cause CG to shift gradually in the direction in which
the water is being pumped. A skilled officer can, by
sharp observation of his instruments and practiced judg-
ment, determine to a fair degree of accuracy when CAi
and CB both lie in a line vertical to the axis of the boat,
or, to state it in a manner more consistent with practice,
when the vessel retains her fore and aft trim with the
least assistance from the hydroplanes.
Each set of hydroplanes consists of two rudder-like
devices mounted on opposite sides of, and equidistant
from, the ship's longitudinal axis. Their axis of rotation
lies in a horizontal plane and is at right angles to the
center line of the vessel. E and /) are the starboard, bow
and stern planes in section, although as shown they might
equally well represent both the starboard and port planes,
for the two in each case are interlocked and their angle
ot inclination to the normal is the same at all times.
This angle of inclination can be varied hv means ot
controls within the watertight hull. One of their uses
is shown in Figure 1. Assuming, again, that the center
of gravity is displaced from (A! to CG' , and that th's
displacement is too slight to be corrected hv use of the
trim tanks, the equilibrium thus destroyed can be re-
established by adjustment of the hydroplane £ and /)
toward the angles of inclination E' and /.)'. The water
through which the vessel is passing will impinge on the
exposed surface of the hydroplanes and create the forces
indicated by the arrows. As the angle of inclination
of /-.'' increases, the resultant of g' and the forces acting
downward on E' will move aft. As the inclination of /)'
increases the resultant of b and the forces acting upward
on /)' will move forward. When the two resultants are
directly opposed) the vessel's tendency to incline from the
normal ceases. Displacements of (A', aft could be cor-
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Qj Forward trim tonh
(P) After trim tank
CB (Submerged)-^
CB (Surface)-
CQ(Surtace)-
CO(5u6rmwfrr l9*~1r
5
F/(/. /. Longitudinal section of a submarine
rected in the same manner, by reversing the angles on
the hydroplanes.
The hydroplanes serve another purpose. Just as they
rectify the minor disparities of weight distribution, which
man's senses are inadequate to correct directly, so too can
they be used to check the forces resulting from a small
excess or small deficiency of buoyancy. The condition
in which a submarine weighs exactly the same as the
water it displaces is referred to as zero buoyancy, while
if the vessel weighs less than the water it displaces it is
said to possess positive buoyancy, and if the weight of the
vessel is greater than that of the displaced water it has
negative buoyancy. The difficulty of bringing a sub-
marine to a condition of zero buoyancy may be pointed
out by calling attention to the fact that all the natural
forces at work tend to augment the buoyancy present,
or, to state it another way, if the existing buoyancy is
negative to make it more negative, if the existing
buoyancy is positive to make it more positive. To be
specific: suppose a submarine to have negative buoyancy;
by definition it weighs more than the water it displaces,
the force of gravity exceeds that of buoyancy, and the
vessel sinks. But since its displacement is already at a
maximum it cannot increase. On the contrary, its dis-
placement decreases as a result of the growing water
pressure which decreases the size of its hull, and we see
that its downward motion is subject not only to the ac-
celeration of gravity, but also to the acceleration intro-
duced by the effect of increasing water pressure upon its
displacement.
( )verall positive or negative buoyancy can be counter-
acted by adjusting the hydroplanes to angles of inclina-
tion such that the forces exerted on both the bow and
stern are opposed to the force resulting from the condi-
tion of positive or negative buoyancy, which-ever may be
in effect.
The two problems, one concerning the position of the
center of gravity and the other dealing with overall
buoyancy, have here been treated as separate entities and
their solution by means of the hydroplanes treated accord-
ingly. However, they both are ever present and the use
of the hydroplanes must be adapted to the simultaneous
correction of whatever conditions the two may present at
any given moment. For our purposes here we will as-
sume that the conditions of zero buoyancy and of vertical
coincidence of CG and CB never exist. From a practical
point of view we are entirely justified in this assumption.
Then, since CG must be forward or aft of CB and since
the buoyancy must be either positive or negative, we have
four possible combinations of conditions, any one of which
can be corrected by use of the hydroplanes, if the factors
involved have been reduced to the minimum by disposal
of ballast. An analysis of the hydroplane positions
needed to counteract any of the combinations of condi-
tions is hardly necessary. It will suffice to point out that
MIDSHIP SECTION
Not xime scale as f/gure1
Fig. 2. Transverse set lion of a submarine
the forces arising from the condition can be determined
and the hydroplanes adjusted to counterbalance their re-
sultant.
In order, of course, to be brought within the control
of the hydroplanes and of the trim tanks, the problems
of stability and buoyancy must be ever present in the
mind of the vessel's designer. One point along this line
which illustrates particularly well what is meant can be
made clear by reference to figure 1. A and B are the
vessel's main ballast tanks, which are completely flooded
(Continued on Page 11)
Some Neglected Factors in Traffic Control
By C. C. Wiley
Associate Professor of Highway Engineering
WHEN we consider the rapidity with which motor
traffic has developed and the magnitude to which
it has grown it is not surprising that in the at-
tempts to provide means of handling or directing this
traffic there are factors which have been more or less
neglected.
Strange as it may seem, the one item that has been
most consistently overlooked is traffic itself. This is be-
cause we have not as yet definitely defined traffic, nor
recognized its component parts. We are still looking on
our highways and their use much in the way we did in
the days of the covered wagon. We merely assume some-
thing to be the case without really analyzing the facts.
And we usually assume what is most convenient at the
specific time and place. The result is that in much of
our so called traffic control we are adopting only make-
shifts, if not deliberate!) begging the question. Not until
A
I view of tin- intersection of Green and Neil Streets showing
a long line of ears waiting for the light to i hange
we achieve a real understanding of the nature, function,
and behavior of modern motor traffic in the modern city
are we going to find a real solution of our traffic
problems.
I he first point of error is the almost universal as-
sumption that only moving vehicles have street rights.
In fact, some writers specifically so state. This, how-
ever, is not the case. Little, if any, traffic moves merely
tor the sake of moving. It moves because somebody or
some thing must go from one place to another. Thus
traffic starts with a loading process at one point, traverses
the intervening distance and ends with an unloading pro-
cess at the destination. Traffic, therefore, consists of
these three parts, loading, movement, and unloading.
On page SdX of the November 1928 issue of Roads
mid Streets is an article which indicated that Pennsyl-
vania planned to call into effect a court ruling made in
1871. The inference is that it was for the purpose of
prohibiting parking so the opinion may be worth brief
consideration.
In the first part of his opinion the learned judge ap-
parently falls into the same fatal error as previously in-
dicated lor he begins, "The public possesses, in a public
highway, the right of transit and of transit only." Does
not that suit us exactly if we interpret "transit" to mean
"movement?" Hut unfortunately for this conclusion,
the judge continues thus, "This use, by every citizen, of
public ways, must be appropriate to the purposes for
which they are intended, that is, of transit; with such
stoppages as business necessity, accidents, of the ordinary
exigencies of travel, either in vehicles or on foot, may
require."
It makes little difference that most of the remaindei
of the opinion is concerned with drawing some rather
fine distinctions between business and social stops, a mat-
ter on which modern ideas of city zoning and planning
must of necessity place a new interpretation. The point
is that this old decision distinctly sets up the rights of the
public to both movement and reasonable stops incident
to that movement and the purposes which occasion it.
And, furthermore, that both vehicular and pedestrian
rights exist. It is the exercise of these rights that con-
stitutes traffic. We must therefore abandon the idea
that only movement composes traffic and provide for the
incidental stops as well.
Of course, we are faced with the question as to what
constitutes reasonable stops. And this is further com-
plicated by the fact that we are compelled to handle
large volumes of traffic in inadequate rights-of-way. But
this makes it all the more incumbent that our restrictions
be reasonable and not arbitrary. We must not lose sight
of the fact that the highway must render the maximum
service to the greatest number with the least hardship on
any. We must strictly avoid detracting from the rights
of one to confer rights on another.
A second common fallacy is that it is not the dut)
of the public authorities to supply places to stop, com-
monly known as parking spaces. Several prominent
traffic writers specifically state this, while others seem in
doubt. For example, on page 1 1 of the Engineering
News-Record of January 3, \ C>2C>, is this rather ambigu-
ous statement bv Mr. J. Gordon McKay, "Street-car
operation and vehicle parking are not highway functions,
and two or four-lane surfaces should be constructed ex-
clusive of surfaces used for these purposes." In the first
clause he denies that parking is a highway function and
in the second infers that it is.
If provision for parking is not a public function,
whose is it? If the individual who travels the road lias
a right to make reasonable stops he surely is entitled for
space in which to stop. He certainly can not carry a
parking place with him, nor can he, individually, pur-
chase and own spaces at all of the locations he is likely
to wish to stop. But collectively, he can purchase and
provide reasonable parking spaces as part of his road and
street system for it is a fundamental function of govern-
ment to do for the people collectively what they can mil
do for themselves individually.
We are thus brought inevitably to the conclusion that
parking must be provided in the street plan, however
little we may like the idea. To arbitrarily prohibit park-
ing is dodging the issue and in so doing violating vested
rights in the roadway. We may of necessity limit park-
ing privileges, in order to render the most service to the
greatest number, but this must not be done in the usual
hap-ha/anl fashion. It can be definitely shown that in
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many cases traffic movement and traffic congestion have
been increased by ill-conceived parking restrictions and
prohibitions.
Another factor that is rarely considered is the effect
on traffic itself, and on traffic movements at other points,
of the adoption of a certain traffic regulation at a given
point. Take for example a busy intersection in a city of
moderate size. By using a boulevard stop on one street
traffic is permitted to filter through easily and safely ami
at a rather uniform rate on both streets. For some
reason, (usually high power salesmanship, resolutions
adopted by one or more of certain popular clubs, or the
desire of the local merchants to indicate their metropoli-
tan character), a traffic lamp is installed.
Traffic now changes its behavior. The red light col-
lects the vehicles in groups which are released periodical-
ly by the green light. The traffic now moves in a series
of surges instead of a nearly uniform flow. If the street
ahead is clear the vehicles rush ahead and dodge around
to make up lost time and spread themselves out over the
vacant street space ahead, making a condition favorable
to accidents to both vehicles and pedestrians.
A block or so from the first intersection is another
that has been working well under the first plan with
traffic reaching it uniformly. Now, with the traffic reach-
ing it in surges, its behavior is disturbed and generally
a condition of congestion is developed. Since this may
happen in any of the streets leading from the signal it
frequently happens that the installation of the lamp at
one corner complicates traffic at four others with little
or no real benefit at the place it is located.
And while speaking of traffic signals it may be well
to mention that, at least in the smaller city, the number
of hours per day that a signal is actually required is rare-
ly considered. Perhaps traffic becomes a little close for
a short time in the afternoon so a lamp is installed and
traffic is needlessly interfered with for about 15 out of
the 16 hours that the lamp is operated. Again, it has
been suggested to place lamps at corners where school
children cross, totally ignoring the fact that the children
./ traffic light at Main and Neil Streets interrupting the
normal flov: of traffic past the intersection
cross during less than two hours of the day and onlj on
five days of the week and eight or nine months of the
year. Certainly the children need to be protected, but
this can be done more effectively and more economically
by some other means than the traffic lamp.
Probably no other item gives the average would-be
traffic manager as keen delight, and to which he gives so
little real consideration, as does the left turn. Let an
intersection show mild symptoms of becoming crowded
and out walks the local traffic expert, swells up his
chest, sticks his thumbs in his suspenders, and says, "Ah,
this is all very simple; all we have to do is eliminate tin-
left turn." And forthwith up goes the "No left turn"
sign. It never seems to occur to these gentlemen that
a left turn h never eliminated. It is merely moved or
modified. Traffiic must go from its origin to its destina-
tion and hence movement to the left is inevitable. The
left turn is made at a given corner because it is convenient
—and traffic itself is often a good deal better judge ot ion
venience than the traffic manager. To prohibit the turn
at that point means that it must be made somewhere else
or, what is a much more probable, other turns are sub-
stituted for it. And almost invariably these substitu-
tions call for more turns, either left, or right, or both.
There cars are being held at tin- corner of Green and First
Streets, although there is no cross traffic
and for additional distance of travel. Traffic movement
and congestion are thus increased elsewhere.
And what of the right turn? Did anyone ever hear
of a prohibited right turn? And yet when you have
visited Chicago did you ever wonder why some traffic
expert did not go up State Street and redistribute the
right hand turns? Did you ever try to walk across
Monroe Street at State and have to wait two or three
cycles of the traffic signals on account of the eternal
string of taxis, busses, automobiles, and street cars mak-
ing right hand turns? The right hand turn has been
almost wholly neglected in traffic control studies.
And now neither last nor least in this brief enumera-
tion of neglected factors is that of cost. Not merely the
cost to the city of traffic lamps, boulevard signs, or
traffic cops, but the cost to traffic of any or all these
things. The reason this has not been considered goes hack
again to the fact that we still look on traffic the same as
we did a hundreds years ago. When Old Dobbin was the
motive for "The One Hoss Shay," a stop meant nothing
and cost nothing, but to stop and start a modern motor
car costs money. A very conservative estimate places the
cost of a start and stop at the equivalent of about one-
tenth of a mile of uninterrupted running. If we take the
total cost of operating an automobile at five cents per
mile, the cost of a stop is one-half cent. Consequently if a
large number of unnecessary stops are required the extra
cost to the public becomes quite considerable.
Just as a simple example of this item of stops, let us
consider the intersection of Green and First Streets in the
City of Champaign. The average of a number of traffic
counts at this intersection gives the normal mid-afternoon
traffic as 917 per hour and something over 10,0011 tor
the 24 hours. Of the 917 cars 302 or 33 per cent enter
from First Street while the remaining 67 per cent enter
from Green Street.
A careful check of the stops shows that the traffic
(Continued on Page 11)
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Technocracy
We are now passing through the seventh major panic
in the history of our country. This one is far more wide-
spread than any of the preceding ones. Our disaster is
more complex than ever hefore because we are involved in
a world-wide crisis.
One cannot lay the entire blame for our condition at
the door of the engineer. He is blamed for this sudden
rise in unemployment because of his inventive and cre-
ative genius. Certainly all this technical development has
not taken place since 1929—the peak year in the pro-
ductive output of this country.
Our trouble commenced when we ceased to be self-
dependent. At the present time, there is hardly a spot on
the earth's surface that does not bear some influence, be
it large or small, on the welfare of our country. The
political unrest in the Orient and in South America; the
aftermath of the World War in the destruction of all
sense of value and in the creation of the debt and repara-
tions question; the Russian socialization of industry and
agriculture; the apparent distrust throughout the entire
world; all these have added their share to the bringing
about of our present economic disorder.
We have read a great deal lately about Technocracy.
The word itself comes from two Greek words, namely,
technikos. meaning "pertaining to science,'' and krateo,
meaning "to govern." Thus, the true meaning of the word
Technocracy, as we know it, is "to govern by science."
rhe leader of the movement, tor that is what it is, is
Howard Scott. Although he actually has no college de-
gree at all, he is said to possess one of the keenest scien-
tific minds among laymen scientists. However, there is
some doubt as to the actual scientific conclusions reached
by him pertaining to the present problem. He has been
known to have been in trouble with the United States
Government during the last war for sabotage. He has
also been associated with various movements in this coun-
trv that have smacked of communism. Thus, right from
the start, few conscientious people can have much faith in
a man of that calibre.
Tracing the Technocratic movement back a few years,
we see that it actually had its origin in the late Thorstein
Vebleni, an economist. He gathered about himself, in the
early JO's, such men as Scott, Steinmetz, who was per-
haps the greatest contemporary mathematician in electri-
cal engineering, and main others. Thej formed what was
called "The Technical Alliance," whose purpose it was
to investigate the industrial conditions of our country at
that time and to develop their ideas of running industry
in the interests of the community at large, rather than
lor the individual owner.
The Technocrats have worked nearly two years,
gathering data to support their contentions that the ma-
chine will soon rule man, rather than man the machine.
During all this time the only information given to the
public has come from magazine articles and a lew lee
tures. However, what information that has been given
out has been proven grossly exaggerated. Their figures do
not check at all with the statistics that are available to
the public. The part of their setup that is supposed to be
scientific has been hidden from the public, but the part
that is propaganda has been exposed, like all such move-
ments in times of economic disorder and panic.
We need not delve into the arguments and conten-
tions of Technocracy because we believe it has not pre-
sented a truly clear-cut picture for itself as yet. It started
with the theories, and then annexed the data to support
it. That is not scientific in any interpretation of the
word. What the people want is facts, not fakes. Until
they are forthcoming. Technocracy will have to be
shelved along with the many queer proposals that are so
inherent with times like these.
The Passing of Professor White
The frontispiece of this issue carries a picture of the
late Professor James McLaren White, whose passing
away on February 7 was observed with keenest sorrow by
faculty, students, and fellow workers alike.
In the loss of Professor White the L niversity has re-
ceived a great blow, one from which it will take a long
time to recover. While he devoted the greater part of
his life to architecture, he always found time to be of
help to his students, his colleagues, and his fellow-beings.
His loss will be felt not onlv here, but also throughout
the country in all architectural circles.
No more fitting tribute can be paid him than the
beautiful buildings we have on our campus. I hey will
remain as a memorial to his genius for generations to
come.
Air Conditioning
A new industry is in the making. Relatively speak-
ing, however, this industry is not so new, for it was first
conceived by men during the middle of the last century.
This so-called new industry is Air Conditioning. It in-
volves the control of the temperature, humidity, motion,
distribution, and cleanliness of air. In other words, it
means making the atmosphere in which we live as con-
ducive as possible to comfort and health.
In trying to visualize its possibilities, we might con-
sider the statement made by some that there is not a
building of any type on earth that will not be equipped,
to some degree, with air conditioning machinery. These
same people estimate the potential market for the equip-
ment in America alone as something like $5,000,000,000,
which is certainly a huge sum of money. Of course, this
estimate is based on the total number of homes, apart-
ment buildings, hotels, theaters, stores, factories, and so
forth, hut they are all users of conditioned air.
I.et us consider the possible effects of air condition-
ing. It would certainly aid materially in improving the
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general health of the entire populace, for those living in
the South would not be effected by the extreme heat, nor
would those living in the North he effected hv the ex-
treme cold. One can hardly imagine what it would be
like to have winters without colds, or summers without
fever; to be able to sleep, play, and work without per-
spiring or shivering; to have a home free from dust and
humid enough for solid comfort.
And then add to all that the thought of an industry
with as great a future, commercially, as radio, the auto-
mobile, or aviation. That is what lies in the future for
us with Air Conditioning.
Submarines
(Continued from Pane 7)
when it is desired to submerge. It is obvious that if they
are not so constructed and so located that the moments
of their individual buoyancies about the center of buoy-
ancy of the ship as a whole are equal, then CB may
be so far displaced when these tanks are flooded that the
trim tanks and hydroplanes can not counteract that dis-
placement. Two is not a limiting number of ballast
tanks, of course ; some modern submarines have twelve
to sixteen. Whatever their number, however, they must
be arranged in accordance with the dangers pointed out
above.
C in the figure represents the auxiliary tank or, as
it was at one time called, the adjusting tank. The pur-
pose of this tank is to provide a means of neutralizing ex-
treme negative or positive buoyancy. It will be noticed
that the tank is so located that the weight ot water it
contains does not affect the center of gravity, since a
vertical line through CG would pass also through the
center of gravity of the tank's contents. Thus the overall
buoyancy can be varied without shifting CG.
Typical of constructive features aimed at greater
stability and more facile control of buoyancy are two of
especial interest. As previously mentioned, the hull is
usually given a shape and size such that buoyancy
moments, fore and aft of the computed CB, approach
equality, and such that these moments remain equal for
all probable water pressures and their resulting compres-
sions of hull size. Departures from this condition would,
with increasing depths, offset CB perceptibly.
The other point of interest is that all portions of the
vessel's structure, exterior to the watertight hull and
conning tower, must be so designed that they will neither
tend to form air pockets when submerged, nor form
reservoirs for quantities of water as the ship passes from
sub-surface to surface condition. To eliminate such possi-
bilities, all shapes tending to confine air are provided in
their higher extremities with vents through which the air
may escape. Similarly, all shapes which might hold water
following a dive are generously perforated to permit the
water to drain rapidly to sea.
So far, in this discussion, only longitudial stabililv
has been considered, while transverse stability has been
ignored. The reasons for the comparative unimportance
of the latter is shown in Figure 2, which represents a
transverse section of the same hull of which Figure 1 is
a longitudinal section. Since the ship's length is about
eight times as great as her beam, it can be safely assumed
that the gravitational moment of any point in the trans-
verse axis L'K'. removed horizontally x distance from
CG, is roughly equal to the gravitational moment at a
point in the longitudinal axis removed from CG a dis-
tance equal to Sx. It then becomes apparent that a given
variation of the angle of inclination of L'K' would re-
quire a much greater disturbance of weight distribution
than would a similar variation of the longitudinal axis.
Furthermore, the design of a submarine is inherently
such that there is little if any need for changes in the
transverse disposal of weight. The moving about of the
crew is restricted to a thwartship space several feet les.
than the beam. Tanks, except the smaller ones, are svm-
mctrical about the longitudinal axis and as a result their
contents do not affect (.'(.'. Tanks too small to occupj
an entire cross-ship section are, where practicable, placed
with their centers of gravity King in the same vertical
plane with the longitudinal axis.
Another factor of prime importance here rests in the
fact that deviations of the longitudinal axis from the
normal, as the result of shifts in position of CG, bring
into existence forces due to the ship's motion parallel to
that axis. For instance, suppose LK in figure 1 to in-
cline so that L drops below the horizontal plane of
motion of the point A . then the vessel's deck MX pre-
sents an increasing area to the1 impact of the water, set-
ting up forces which act downward in the same manner
that the water impact pushes up on the forward under
surface of the vessel's hull. This causes the progressive
inclination of LK to be accompanied by an increase in the
downward forces on MX and a decrease in the upward
forces on the under part of the ship's hull, a condition
which, at high speeds, may easily get beyond control. No
such factors enter into the question of transverse stability
because a submarine undergoes no sustained motion in a
lateral plane.
Traffic Control
(Continued an Pain 9)
signal is stopping almost exactly 48 per cent of the
total traffic or requires about 4,800 stops per day. If
the signals were to be removed and Green Street made
a through street, only the traffic on First would be
stopped. This would reduce the stops to only 33 per
cent of the daily traffic or 3. 3(10 per day, a saving of
1,500 stops. At one-fourth cent per stop this woidd
mean a saving of $1,370 per year to the motorists at this
corner. What advantages have been gained in exchange
for the SI,370?
Another very popular fallacy concerning traffic signals
is that they shorten the length of stops. Again turning
to Green Street, counts have clearly shown that the
average length of stop by boulevard signs at the two
busiest corners, Wright Street and Mathews Avenue,
is only 5j/£ seconds, with a maximum of 22 seconds. Ar
the three traffic signals on Green Street the average
length of stop is 1 1 seconds with the maximum length
equal to the time factor of the lamp or 30 seconds.
Probably the most common popular error in traffic
regulation is to think that anyone can do it. People who
would not for a single minute consider themselves o m-
petent to dispatch trains or operate railroad signals do
not hesitate for an instant to regulate highway traffic and
install traffic signals. It will be only when the amateur
gives away to the trained expert that traffic operation on
our highway and streets will be adequately and econi m-
ically handled. Just at present the public would prob-
ably be very prone to look upon the highway signal en-
gineer as just another "taxeater" totally neglectful of the
fact that in return for the mere pittance of salary paid
the technical man in government service he would save
them uncounted millions in operating costs and property
damage and untold suffering and sorrow from injury and
death.
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Robert E. Doherty '09, Engineering Head at Yale
President James R. Angell, of Yale University, has
appointed Robert E. Doherty, e.e. '09, professor of
electrical engineering and at one time a working associate
of the late Dr. Charles P. Steinmetz, as dean of the
newly organized school of engineering at Yale. Thereby
Professor Doherty will be enabled to carry forward still
more effectively a double Steinmetz ideal in which he has
also been personally ardent—the ideal of education as a
social force in the American nation.
Robert K. Doherty
Originally it was Professor Doherty's skill as a
mathematician which, in 1 ( 'JD, attracted Steinmetz's at-
tention to him. Steinmetz. himself one of the greatest
mathematicians of his rime and possibly the greatest con
temporary mathematician in electrical practice, found
Doherty's talents in that direction of great assistance to
him. The two spent three mutually profitable years upon
engineering problems then recurring in electrical work
of the General Electric company, and thej remained col
leagues until Steinmetz's untimely death in 1923.
It was Doherty's keen interest in education which
made him more than ever congenial to Steinmetz. They
found themselves in general agreement as to the desire-
able attitude of young men toward education, and par-
ticularly that of young engineers. Steinmetz for years
warmly advocated a broad educational background for
students who planned to become engineers. He had urged
that they should not neglect the classical branches of
learning. He believed that a good engineer should be well
grounded in modern languages and should not despise
either history of literature.
After Steinmetz's death. Professor Doherty organized
and had charge of the General Electric Company's ad-
vanced course in engineering, which made effective use
of the many educational opportunities of the company's
technical organization and facilities. The course lasted
three years, being open to a selected group of college
graduates. It specialized in design engineering, and al-
most immediately came to be recognized as a distinctive
contribution to advanced technical education.
Professor Doherty served on the general education
committee of the General Electric company, was ap-
pointed in 1919 a member, and later became chairman of
the educational committee of the American Institute of
Electrical Engineers, and was contact man for the college
professors who did summer work with General Electric.
He was appointed professor of electrical engineering at
Yale in April, 1931.
He has served as chairman of the Schnectady section
of the A. I. E. E., as president of the village of Scotia,
New York, where he resided, and as a member of the
board of education at Scotia. His own education was
completed at the I niversity of Illinois where he was
graduated with the degree of H. S. in electrical engineer-
ing in 1909, the year in which he joined the General
Electric company. He received the degree of master oi
science from Union College in 1921.
During his days as a student, "Boh." as he was known
to his classmates, had main activities to his credit. He
was a member of Theta Delta Chi, Tau Beta Pi, Eta
Kappa Nu, and Sigma Xi fraternities. The Electrical
Engineers Club and the Egyptian Club had Mi.
Doherty's name on their books. The new dean was
politically identified as being chairman of the Senior Hat
committee, as well as being a member of the Cap and
Gown committee. The Varsity band also hailed Mr.
Doherty as one of its number.
Elmer E. Bruhn, c.e. '23, is head ol the structures
department of the l>. & J. Aircraft Corporation, Balti-
more, Maryland. He is responsible for the structural de-
sign of airplanes built for the army and navy by the
company. Previous to the fall of 1923 he worked on the
construction of the University stadium as a civil engineer.
After that he held successfully the positions of instructor,
assistant professor, and associate professor ot civil en-
gineering and mechanics at the Colorado School of Mines.
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6 ClOCk means nothing
to telephone service!
Bell System service must go on all the time. Day
and night, Sundays and holidays, it must handle
with speed and accuracy not only the usual traffic
but also the unexpected rush of calls.
To meet this obligation, Bell System men tackle
problems of many kinds. At Bell Telephone
Laboratories, scientists develop new kinds of
apparatus. At Western Electric, engineers find
ways to make telephones, switchboards and cable
more and more reliable. In the telephone com-
panies, traffic engineers devise improved operating
methods that make service faster, more accurate,
more dependable.
Resuit: at noon or in the dead of night, the
public reaches confidently for the telephone, know-
ing that Bell System service never stops.
BELL SYSTEM
TELEPHONE HOME ONE NIGHT EACH WEEK
. . . LOWEST RATES AFTER EIGHT-THIRTY
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American Society of Civil Engineers
At a meeting of the student branch of the American
Society of Civil Engineers on the 9th of January officers
for the coming semester were elected. They
are: I. L. Wissmiller, president; L. A. Pfaff.
vice-president; A. S. Kleszewski, secretary;
and ( I. V. Zintel, treasurer.
A number of prominent speakers have
been selected to address the society during
coming semester. All civil engineering students are
urged to become members of the group.
American Chemical Society
Dr. H. A. Shonle, a graduate of the University of
Illinois and a research chemist at the Eli Lily Company
at Indianapolis, Indiana, will address the local chapter
of the American Chemical Society on the "Development
of ( )rganic Medicals Having a Hypnotic Action" some-
time during the last week of February.
The magneto-optic method of analysis and its applica-
tions were discussed by Dr. Fred Allison of the Alabama
Polytechnic Institute at the last meeting of the society
on the 1 1th of January.
Dr. A. M. Buswell, Dr. C. S. Bo ruff. Mr. W. D.
(ierber, and Mr. W. C. Impt of the State water survej
division attended the annual meeting of the Illinois
Society of Engineers at Chicago. Dr. Buswell presented
a paper on the chemical quality of Illinois waters.
At a recent meeting of Chi Epsilon, Prof. Kneier, of
the political science department, gave a talk on "The
Opportunity of the Civil Engineer in Public Life." Chi
Epsilon holds two regular dinner meetings a
month, and the programs this semester will
consist of talks and entertainment by active
members as well as members of the faculty.
At a meeting held Wednesday, January
IS, Chi Epsilon elected the following officers
for the coming semester: James Zaloudek,
f
president ; M. A. Dobbs, vice-president ; and
T. A. < )lson, treasurer.
Chi Epsilon has been active in promoting
an Intrafraternity Council of Engineering Honorary
Societies. I. L. Wissmiller is the representative to the
council. The purpose of the council is to unite the honor
societies in order that they may better achieve those in-
terests which they have in common, and it is hoped that
other societies will co-operate in this movement.
American Ceramic Society
The December meeting of the American Ceramic
Society, student branch, was held Thursday night, De-
cember 15, at the Chi Psi Lodge. R. P. Stevens '34, gave
a talk on "The fluorspar Industry in Illinois and Its
Relation to Ceramics." He was followed by R. F. Mul-
lady, graduate student, who talked about "Education in
Ceramics." The latter spent the past two years in the
employ of the Allis-Chalmers Corporation in Milwaukee.
His talk gave some interesting facts about the automatic-
production of steel and enameled ware.
The members of the American Ceramic Society, stu-
dent branch, had an unusual treat at their January meet-
ing held on Wednesday evening, January 11, at 21^ E.
E. Lab. Five reels of motion pictures showing the com-
plete processes in the production of refractories were
furnished by the Harbison-Walker Co.
An initiation dinner was held December 17, by Sigma
Tau, at Bradley Hall. The speaker of the evening was
Prof. C. R. Griffiith, of the educational
physchology department.
At a meeting held Thursday, January 5,
at Bradley Hall, Dean Milo S. Ketchum,
dean of the College of Engineering, spoke on
the subject, "Where Is the Job." Dean
Ketchum pointed out that engineering is a
cultural as well as a professional training,
and it trains one for the entire field of en-
gineering, rather than for one certain job.
Civil Engineering
Prof. Huntington and Prof. Stuhbs, of the depart-
ment of Civil Engineering, attended a meeting of the
American Society of Civil Engineers, held in New York
City, January 18-20.
The 48th annual meeting of the Illinois Society ot
Engineers, was held January 23-24-2 ;>, at the Hotel
Sherman in Chicago. The following papers were pre-
sented by members of the Civil Engineering department:
"The Value of Registration of Engineers," by Prof. H.
E. Babbitt, secretary of I. S. E. ; "Some Fundamental
Assumptions in the Design of Drainage Ditches," by
Prof. G. W. Pickels ; "Signs and Summonses," by Prof.
C. C. Wiley; "Highway Research," by Prof. J. S. Cran-
dell, chairman of the roads and pavement section; "Tri-
angulation on the Illinois River," by Prof. W. H.
Raynor ; "Resume' of Ten Years of Testing Concrete
Arches," by Prof. W. M. Wilson. A business meeting
was also held, with the election of officers, presentation
of society awards, and hearing of committee reports.
Theoretical and Applied Mechanics
V. R. Fleming, F. E. Richart, and W. I.. Collins,
attended the annual meeting of the Illinois Society ot
Engineers, at the Hotel Sherman in Chicago, from Janu-
ary 2.'! to January 25. V. R. Fleming was chairman ot
the structural section. Prof. F. E. Richart presented
the paper, "Action of Concrete Columns Under Time
Loading," while Mr. W. L. Collins presented, "The
Effect of Thickness on the Physical Properties of Rolled
Steel Sections."
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Physics Colloquium
Prof. F. W. Loomis discussed the subject of rlic
elementary theory of errors at the Physics Colloquium
meeting of January 19. The first meeting of the new-
semester will be held on the ninth of February, and suc-
ceeding meetings will be held a week apart. All tin s
wishing to attend are united to do so.
Previous Colloquiums were presented by Prof. E. 11.
Williams, who spoke on "Magnetic Susceptibilities,'' on
January 12, and Mr. G. I. Irwin, who spoke on
"Electron Beams as Magnifiers."
Physics Department
Prof. Wm. F. Schulz, who this year is on sabbatical
leave, is at present at the Royal College of Science, which
is a college of the Imperial College of Science and Tech-
nology. He is working with Prof. P. G. Thomson, head
of the Physics department. His problem consists of a
combination of optics and electricity, the refraction of
and focussing of electron streams, to form images of the
kastrode or of other objects, the so-called electron
microscope. It is a field in which German physicists
have been active with promising results.
Temperature at Time of Test Affects Strength
of Concrete Test Specimens
Early in 1932 a visitor at the Materials Testing labo-
ratory asked the question: "Does the temperature of the
concrete at the time of testing have any effect on the
strength of the concrete?" During the second semestei
of that school year one of the classes in C. E. 35—Plain
Concrete—made 24 test specimens to secure some data,
very little having ever been published. Tight batches of
1 :2j/:4 concrete with a water-cement ratio of 1.0 were
made. There were 3 cylinders in each batch, the cylinders
being () in. in diameter and 12 in. in length. All speci-
mens were made at the laboratory temperature of approx-
imately 70° F. and remained in the forms in the labo-
ratory during the first 24 hours. The moist room curing
.as clone at 70° F.
RES! I I S
Hatch
Number
Curing and Testing Conditions. (All
batches in molds fust day.)
Strength
p. ..." ;.
1 27 days in standard spray moist room. Tested
moist. (Standard conditions.) 3970
2 27 days immersed in water at 70° F.
Tested wet.. +000
4 26 days in moist room. 1 day immersed in water
at 70° F. Tested wet. 3880
4 26 days in moist room. 1 day in ice water at
45° F. Tested cold and wet'. 4060
5 26 days in moist room. 1 day frozen in refrig-
erator. Tested frozen. 6440
6 26 days in moist room. 1 day in oven at 220°
F. Tested immediately upon removal. 3230
7 26 days in the moist room. 1 day in water at
200° F. Tested hot and wet. 3040
S 27 days ill dry air. Tested dry. 3430
Hatches 1, 2, and A may be considered as the basic
batches; the range of 120 p. s. i. from high to low is
small. Cooling the concrete just before testing apparently
has no detrimental effect, and testing the concrete frozen
increased its strength appreciably—about 60 per cent.
Warming the specimens just before testing to a tempera-
ture approximating the boiling point of water reduced the
strength 20 to 25 per cent, depending upon whether the
cylinders were dry or wet when tested. The last batch
does not have a bearing on the visitor's question, but was
included to show the effect of a lack of water during the
curing period.
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Largest stock to select from—honest prices
THE CO-OP
WRIGHT AND GREEN ON THE SQUARE
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M. Kendrick, m.e. '2S, recently secured a position
with the Reliance Engineers, Inc., located in St. Paul,
Minnesota.
I). (I. BUTTERFIELD, C.e. '28, with
t Highways at Coim isinii o
T. Mac i [RE, c.e.
gree in commerce.
is back at Illinois to get a de-
R. H. Heberling, m.e. \>2, was on the campus the
week before finals. We didn't get a chance to ask Dick
what he is doing now, but from his carefree countenance
we judged he was in no serious difficulties, if in any at all.
Johx R. Welsh, c.e. '24, stepped into a job with L.
E. Meyers Construction Company, and at last reports
was still with them. Hob was married in 1925 and now
has two children. In 1929 he had charge of the con-
struction of a 10,000-kw. power plant addition to the La
Palma station at San Benito, Texas. While in school he
was editor of The Technographj a member of the En-
gineering Council, and Theta Tau.
H. AcKMAN, e.e. '31, has until recently been working
for the Cook County highway department. "Pewee"
said he has been thanking his lucky stars that he took
that surveying course while in school. He said that it
was the only reason he had been working, being unable
to secure work in his chosen field.
Rlssel Coltox, c.e. '16, died November 19 as a re-
sult of injuries received in an automobile accident. Col-
ton was born in Racine, Wisconsin forty years ago. He
attended grammar and high school in Kansas City, Mis-
souri. He spent a number of years immediately after
graduation in construction work in Santo Domingo and
Porto Rico, after which lie took charge of a new office
opened by the Allied Machinery Corporation in Havana,
Cuba. After six years he returned to the United States
and had been engaged in selling heavy contractor's equip-
ment. Mrs. Colton was also killed in the accident. The
Coltons are survived by two children, Helen Elizabeth
and Russel, Jr.
Johx W. Bright, e.e. '23, is an electrical engineer
in the bureau of fire alarm and police telegraph, depart-
ment of gas and electricity, Chicago.
The General Electrical Company is keeping several
of our alumni out of mischief by favoring them with a
place on its highly desirable payroll. The fortunate grads
and their positions follow:
J. A. Harvey, e.e. '31, is with the testing department
at Schenectady, New York. Mr. Harvey completed one
year of the advanced course in engineering which is con-
ducted by the General Electric Company.
E. P. Noel. e.e. '29, is now connected with the above
mentioned course, having completed the entire three-year
course.
W. E. LYNCH, e.e. '26, is a member of the trans
portation engineering staff", located at Erie, Pennsylvania.
H. A. WHITSELL, m.e. '24, is passing his time in
Fort Wayne, Indiana, with the refrigeration engineering
department.
Robert Johx Rledy, e.e. '24, is attached to the
turbine engineering department of the Boston office.
Phil Whitman Sayles, e.e. '27, (m.e. from M.
1. T. ) is with G I'.'s industrial department.
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JSjEW Hi-way DRAG TAPE
*~^ FOR HEAVY DUTY ENGINEERING WORK
Here's a tape that combines in one the advantages of all other chain tapes
9TO
For body toughness, uniform temper to best avoid kinking, continued legibility of
numbers and permanence of graduations, it lias no equal. Cuts above are actual size.
SEND FOR CIRCULARS OR GENERAL CATALOG
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OWMETAL CORE BOXES,
MATCH PLATES AND PATTERNS
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i. . Save lime in Finishin
i. .Lighter in Weight
..Matchless in Quality
.
. Part Easier from Sand
THESE are the characteristics of match
plates, patterns and core boxes made
of the world's lightest structural metal,
Dowmetal.
In pattern shop or foundry, to save time in
scraping and finishing— for ease and
smoothness of machining— use Dowmetal.
To remove back-breaking dead weight in
the daily handling of patterns and core
boxes—use Dowmetal.
To have a pattern or core box that parts
smoothly from sand, without sticking—
that makes a clean mold—use Dowmetal.
Never before has a metal pattern met all
these important foundry requirements for
lightness, clean molds, and ease of machin-
ing and finishing.
Before you make another metal core box,
match plate or pattern, write for the Dow-
metal Data Book and full information on its
use for patterns.
DOWMETAL DIV. THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN
Patterns shown above save 42V2 lbs. over previous
lightest metal patterns. Handled 1525 times a day
saves foundrymen lifting 64,800 lbs.
Dowmetal Core Boxes and Patterns illustrated by
courtesy of the Detroit Pattern PlateCo., Detroit, Mich.
A Light Beam
TALKS
rROM the flickering light of a neon tube on the skyline of New
' York City, a speech was sent to the S. S. President Hoover, 3000
feet away. The small neon tube changed the electric impulses from
a microphone into light waves, which were directed to the ship in
a narrow beam. A photoelectric tube in the center of a receiving
mirror on the ship changed the light impulses back into sound, and
the speech was heard on board.
The use of light that can be heard, and of sound that can be seen,
has many applications. It can be used for speech communication; it
can serve in fog to guide aircraft on their course and into port; and
it can be used for radio and television broadcasting.
The development of future forms of transmission, whether in sound
or light waves, will largely be the responsibility of college-trained
General Electric engineers. To-day, these men are planning, pro-
ducing, and testing electric equipment which will help maintain
General Electric's leadership in its field.
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The Engineer's "IF
f you Car swing an axe or wield a brush hook
Or drive a stake or drag a chain all da\ ;
1 you can scribble tigur's in a notebook
Or shoot a range pole half mile away;
t you can run a transit or level
Or move a target up and down a roil
;
f you fear neither man nor devil
And know yourself and trust the living God—
f you can wade a swamp or swim a river
Nor fear the depths nor yet the dizzy heights;
f you can stand the cold without a shiver
And take the "Higgins Ink" to bed o'nights;
f you can be an Eskimo and a Nigger
And try to he a Gentleman to boot:
f you can use a guessing stick to figure
And know a coefficient from a root
—
f you can sight through tropic heats refraction
Or toil all day beneath the sun
f you can get a sort of satisfaction
Out of knowing that you've got a job well done
f you can turn a thumb screw with your fingers
When you're so cold that they are numb
f you can work as long as daylight lingers
And not complain or think you're going some
—
f \our calculus and descriptive are forgotten
And your algebra just serves you fairly well;
f your drafting anil your lettering are rotten
And your Trautwine's always handy by to tell ;
f you can close a traverse without fudging
Or check a line of levels by a foot;
f you can get a slope stake just by judging
And never kick a tripod with your foot
—
t you can run a line where you are told
And make it stay somewhere upon the map;
f you can read your notes when they get cold
And know that contours mustn't overlap;
f you can line a truss or top a rivet
Or make a surly foreman come across
f you can take an order as well as give it
And not have a secret pity for the boss
—
f you can climb a stool and not feel lonely
Nor have your head turned by a swivel chair;
f you can reach your judgments slowly
And make your rulings always just and fair;
f you can work with men of brawn and sinew
And like the men and make them like you too;
I you can give yourself and all that's in you
And make the others give their best too
f you can't boast a college education,
Or if you've got a Sheepskin you can forget
I \(iu can get a living wage as compensation,
And give a little more than what you get;
f you meet either triumph or disaster
And treat them without favor nor with fear,
You'll be a MAN and your own Master,
Hut what is more you'll be an ENGINEER.
-Colorado School of Minis Magazinr
The Technogp^
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The Thermodynamics of Acoustic Velocity
By John A. Goff
Associate Professor of Thermodynamics
EVERY compressible fluid possesses a property called
its acoustic velocity a. Strictly speaking, this
acoustic velocity is the constant velocity with which
infinitely small adiabatic pressure disturbances would be
propogated in the fluid if such disturbances were physical-
ly possible. It is approximately the characteristic
velocity with which small (but nevertheless finite)
pressure disturbances commonly called sound are actually
propogated.
The acoustic velocity plays an important role in many
problems of thermodynamics. In the steam turbine
nozzle, for example, the attainment of the acoustic
velocity at the throat (minimum cross-section) of the
nozzle marks the condition of maximum discharge with
respect to variations in back pressure. Similarly for the
simple orifice, the so-called "critical pressure" is that at
which the fluid velocity w at the minimum cross-section
coincides with the acoustic velocity a corresponding to
the conditions of pressure and specific volume assumed
by the fluid at that section. Again in the diverging part
of the steam turbine nozzle the pressure of the fluid at
any section will either be decreasing or increasing toward
the end of the nozzle, depending on whether the velocity
of flow iv is above or below the acoustic velocity a at
that section. Also in the diverging part of the nozzle
irregularities on the nozzle walls will give rise to pres-
sure disturbances travelling with the acoustic velocity a.
But due to the forward velocity of the fluid u> these dis-
turbances will accumulate along a line making the char-
acteristic Mach angle, arc sin a/v.\ with the axis of the
nozzle, provided, of course, that u •>«. Optical measure-
ment of the Mach angles can be used to estimate the
actual velocity <; and from that the velocity coefficient
for the nozzle.
In the transmission of compressed air or natural gas,
the effect of pipe friction is to drop the pressure but in-
crease the velocity r; . The maximum length of pipe for
the given entrance conditions is that which would allow
the velocity w to attain the acoustic velocity a.
The usual method of deducing the acoustic velocity
is to set up a partial differential equation accounting for
the forces acting on an element of the fluid which is sup-
posed to execute infinitely small variations in pressure
and specific volume that are at once adiabatic and re-
versible, that is, isentropic (constant entropy). Then
the most general solution of this partial differential
equation is shown to represent a wave travelling with
the constant velocity
a = \/
—
gv" (tip dv) +
which is called the acoustic velocity of the fluid.
A more thermodynamic treatment of the problem,
however, is obtained as a corollary to the analysis of
shock waves involving abrupt changes in pressure and
volume of finite amounts and travelling at velocities in
many cases far in excess of the acoustic velocity of the
fluid in question. When combustion accompanies the
abrupt changes in pressure and volume described, the
shock wave becomes a wave of detonation.
Assume the case of a tube of uniform cross-sectional
area F filled with a given fluid having pressure f> r and
specific volume i\. Under the right conditions a me-
chanical shock wave (to be described in detail presently)
can be produced which will traverse the length of the
tube with a tremendous velocity depending upon the
magnitude of the pressure change involved. For our
purposes such a mechanical shock wave can be described
as follows: To an observer stationary with respect to
the tube, the pressure of the fluid will remain constant
at p l until the wave advances to the section of the tube
under observation, when the pressure will "jump" abrupt-
ly to />_, and remain there. Similarly for the specific
volume which, at the instant the wave hits the observa-
tion section, jumps abruptly from i\ to v2 and remains
constant at the latter value from thence forward. Re-
specting velocities, the fluid at the observation section
will be at rest and undisturbed with pressure />, and
specific volume i\ until suddenly it will acquire motion
with velocity w1 — u\ simultaneously with the abrupt
changes in pressure and specific volume to the values />..
and v„ respectively. !(', is taken to be the velocity (as-
sumed constant) with which the shock wave traverses
the fluid in the tube.
To reduce the analysis of such a shock wave to a
problem in steady flow, we have only to imagine an ob-
server situated in the wave front and riding along with
the wave. To him there would appear a steady flow of
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Hind, pressure />, and specific volume vlt into the wave
from in front and a steady How of fluid, pressure />., and
specific volume v2 , out of the wave at the rear. More-
over, the fluid would appear to enter with constant
velocity «', and leave with constant velocity ic... The
moving observer woidd then describe the changes taking
place within the wave front by the following three equa-
tions:
(1)
An Engineer- Philosopher Tells of His Trip
Through South America
Bv Howell H. Reeves '10
This is the second mi, I last installment «/ Mr. Reeves article
on his Soiilli American trip, the first having appeared in the
February issue.—Editor's Note.
BOGOTA is 8,500 feet above sea level in the center
01 the high Andean region of Colombia which was
the seat of the ancient Chibcha civilization. The
Chibchas were as civilized in many respects as the A/tecs
and main other of the prehistoric American races. Their
houses were built of adobe with conical roofs of reed
mats and were placed in groups within high walled en-
closures guarded by armed men in watch towers. Their
religion was a modified sun worship. At the time of the
Spanish conquest the Chibchas were governed by two
kings. One of these was Zippa whose capital was in the
vicinity of the present site of Bogota.
From Bogota, we crossed the Central Cordillera
range of the Andes to Cali in the Cauca Valley and from
Cali oxer the Western Cordillera range to Buenaventura
on the Pacific coast of Colombia. We arrived in Buen-
aventura on the eve of the independence day of Colom-
bia. The torch light parade that started at midnight
added a touch of animated color to a sweltering tropical
night.
From Buenaventura I caught a boat to Balboa in the
Canal Zone where I boarded a fast steamer down the
west coast to Chile. Panama City is very interesting with
its oriental shops and remains of the old Buccaneer and
Spanish occupations. Old Panama, some three miles
from the present city of
Panama, was captured
and sacked by Morgan
of pirate fame and the
ruins of the cathedral
and other buildings now
stand half concealed,
half revealed, by the
tropical jungle that is
doing its best to com-
plete the annihilation
that Morgan started.
The old cathedral tow-
er still rises majestical-
ly above the surround-
ing growth, testifying
mutely t h r o u g h the
years to the questiona-
ble glory of Old Pana-
ma and to the selfish
greed of the Spanish warriors and priests, out of
which developed that romantic page of history on which
the daring deeds of pirates bold are written. The path of
fire and blood that marked the pirates' passing could
readily be imagined, but the pirates never asked for
quarter or for mercy nor was it sympathy for which they
sought nor did they weirdly warp a moral code to justify
their dealings. The old cathedral had a golden alter, or
so the story goes, that was whitewashed that bloody
August day in 1670 to fool the men of Morgan. Tom
Mtu/ddli-jiti River floats
Sawyer was evidently not the onlj one who tried to de-
ceive his contemporaries with whitewash. It is even used
today, we understand, in certain political machinations.
There is a church in Panama City today that has a gold
leafed alter and some say that this was the alter that was
in the old cathedral, hut the old cathedral was destroyed
with the exception of the tower and it is more than likely
that the buccaneers were not so easily fooled. The cathe-
dral in Bogota today has a solid silver alter more gorge-
ously engraved and the most costly monstrance in Chris-
tendom is said to belong to the priests of the Andean City.
At present it is in hiding for fear perhaps that among the
present government there may be some descendants of
the old buccaneers.
From Balboa, I sailed south, stopping at some of the
ports on the western coast of South America. Two days
the boat stayed at Calloa, the seaport for Lima, Peru.
Again I was to witness an independence day celebration.
From an overhanging balcony above the Plaza de Armas,
I saw the soldiers and sailors of Peru parade before their
president who was soon to be deposed. Fixe days after
I left Calloa the revolution had started. Lima is one
of the most attractive cities of South America. Old
Spanish houses, with carved doors and overhanging
balconies, breathe an old-world charm which is echoed by
the convents and the churches. The cathedral was
founded by Pizarro in 1535 and within its walls his re-
mains still rest in state. Pizarro, like Cortez and many
another Conquistiador, had opportunities and passed them
by. He sought for gold
and silver and many a
thing of greater value
was destroyed in the
seeking . However, he
was neither worse nor
1
better than the usual
I ^f*** export salesman of
today, who seeks for
gold with a calculating
cleverness, more effec-
tive than the Spaniards'
bluntness and in that
measure more pathetic.
The things of funda-
mental value in a better
understanding between
the people of the world,
that would lead to
an economic interchange
effective for all, are passed by in the mad rush for imme-
diate treasure. As Portia said, "all that glitters is not
gold," but will we ever learn that lesson?
At the time of the Spanish invasion, there were main'
highly developed civilizations in various parts of the
Americas, the Aztec and the Incan being the better
known. The Mayan and the pre-Incan are perhaps the
most intriguing. One of the most fascinating features
of the ancient civilizations of America is the mysterj
that surrounds them. One passes a huge mound built
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of adobe brick on the road from Calloa to Lima. Who
built it and why? About fifteen miles from Lima lie
the remains of the ancient city of Pacharamai. 1 spent an
afternoon in wandering among the ruins that still enable
one to obtain a good idea of its size, its plan, and its
architectural details. It was still inhabited at the time
ot Pizarro for we know that the Spaniards removed the
gold nails from the woodwork in the Temple of the Sun
and that they weighed .->_'.( Mil) ounces, but this holy city
was old long before the time of the Incas. Stratification
examinations show five distinct cultures and prove it to
be one of the oldest cities of the western hemisphere, an-
tedating the Incan civilization by thousands of years. It
ma) have been built by
the Tiahuanacans but it
may have been in ex-
istence even before their
advent. For centuries
before the dawn of
Incan civilization,
Pachacamac had been
a sacred or holy city,
and from far and near
pilgrims had journeyed
to it from every direc-
tion in order to worship
and make offerings in
•its Temple of the Sun.
The ruins cover an area
of several square miles
of low rounded hills
and narrow valleys and
spread upward on a
steep, high, partly artifical, pyramidal eminence sur-
mounted by the Temple of the Sun. One can still
trace the courts and market-places, the palaces and in-
numerable residences, the plazas and the walls of the
city. For thousands of years the vast population of the
city and probably hundreds of thousands of pilgrims died
and were buried at Pachacamac, so it is little wondei
that the entire place is an immense necropolis, broken
pottery and human bones are scattered over immense
tracts and one can scarcely walk in certain places with-
out treading upon human remains. Before the coming of
the Spaniards, Pachacamac was fabulously rich in gold.
Pizarro heard tales of the city's treasure and came to the
Rimac valley. At that time the Temple of the Sun,
rising above the city, was fairly filled with gold and silver
in the form of holy vessels, ornaments, images, decora-
tions, offerings, a golden alter and an immense golden
sun. Everything of this sort, that they could find, was
stolen by the Dons and cast into the melting pot, thus
robbing the world -and' science of what were probably
the most priceless archeological treasures in the history
of the world, for the massive golden objects of Pacha-
camac were largely of pre-Incan origin and many have
dated back to the first inhabitants of South America.
As I stood by the long deserted alter in the once
magnificent temple of the Sun, grand even today in its
solitude, and gazed across the broken remains of a past
civilization, the mystery of life became an immediate
obsession, 1 turned and gazed to the west across the
blue Pacific to where the sun was passing into the se-
clusion of another night. Would the m-\v day to fol-
low witness the passing of the civilization to which I be-
longed? Had it ever occurred to the thousands who had
undoubtedly stood on the spot, where 1 now stood, during
the evenings of days that have long since passed down the
ancient corridor of time that their civilization might
sometime be superseded by that of another and alien
Rio de Janeiro
race? Had they nothing of value to be passed on or, if
so, is the fact that we have not found it due to the care-
lessness of nature in not providing them with the means
of making it permanent or to our own inability to ap-
preciate the evidence of value when it comes within our
reach? What is permanence or what is of sufficient value
to pass on to those who follow? Many a philosopher
has spent his lifetime seeking the answer. Certainly the
great temple of Pachacamac which makes the grand
cathedrals of Rome and Milano, of Panares and Nara,
seem insignificant in size must have required the cease-
less labors of countless thousands. Is the nervous ac-
tivity of western civilization today leading but to ob-
livion, or is it producing
^^^^^
something of perma-
nence for future gen-
erations? It all de-
pends, it seems to me,
upon our ability to ap-
preciate the real values
in life and these do not
depend upon the phi-
losophy of Nietzsche
who would have us be-
lieve that the activities
of the race should be to-
wards the development
of a super-man, nor
upon the teachings of
the other school of phi-
losophers who believe
that the good of the in-
dividual should be sub-
race, for the one is de-ordinated to the good of the
pendent on the other.
From Calloa I sailed south along the barren western
coast where cities are but dots upon a harborless and
dreary shore. At Antofagasta, 1 spent the day driving
up the mountain slopes into the mining region. Aside
from the shipping facilities which Antofagasta offers for
the minerals from the mines there seems little excuse for
its existence. South of Antofagasta, the coast line of
Chile begins to show some evidence of rainfall. Leaving
the boat at Valparaiso I went directly to Santiago, the
capital of Chile. I had no opportunity of seeing a fiesta
in Chile but I was entertained by some student riots,
staged apparently for my benefit, for the demonstrations
took place in the street immediately outside of the hotel
where I was staying. Coming out of the hotel one night
after dinner, I was caught in a rush of students whom
the Carbonnerios were trying to drive out of the street
and disperse. I was carried along in the seething crowd
where students, to the right and left, in front and back
of me were clubbed, hut not once did the mounted
Solomans mistake me for a student. My respect for
their discernment knew no bounds.
The Chileans are among the most energetic of the
Latin Americans and for this reason Chile, though with
certain handicaps, is one of the leading countries of the
continent. I had the opportunity, while in Santiago, of
renewing my acquaintance with Senor Davilla, Chile's
Ambassador to the United States and one of the out-
standing men of South America who is guiding Chile's
destiny along constructive lines.
From Santiago, I Hew by plane over the Andes to
Mendosa in the western part of the Argentine. We had
to climb eighteen thousand feet in order to pass the snow-
covered peaks of this mighty range. Not bothered b\ tin-
altitude nor the cold, I was enabled to enjov the wonder-
(Continued on page 111
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I he Dun M/ir/in Di, the Salado Rivt Mexico
Mexico and Its Irrigation Program
Hv O. G. Cadaval '33
MEXICO is a strip of land of great geographical
variation: torrid heat in the south and in the
coast, deserts in the north, temperature climate in
the central plateau, snows on the mountains all year
around, and impenetrable tropical jungles in the valleys.
A complete lack of rainfall in some regions and an abun-
dance in the others makes it a country of varying climatic
conditions. It has an area of about 676,000 square
miles and a population around 15,000,000, Since the re-
organization of its government, it has come to a period
of intense reconstruction.
Speaking very generally, we may consider the Mexi-
can topography in the rough form of a pyramid. Its
northern face has a relatively moderate slant towards the
I nited States border, while the other sides towards the
Pacific ocean and the Gulf of Mexico, with grades which
are comparatively steep. The results affect the How oi
the rivers in such a way as to make them torrential in
nature. 1 herefore, it is necessary as a fundamental
principle, to provide storage reservoirs for a uniform dis-
tribution and control of the water.
The policy of the Mexican government has been to
establish a large number of public works so that the
money spent would profit a large majority of small land-
owners rather than the large landholder. The following
paragraph, taken from Senor Bancalari, gives a better
idea of such a policy: "The Mexican government
realized that works, destined for the most convenient
agricultural use of water from our rivers, should be not
left to the direction of patrimony of capitalists or private
irrigation enterprises, but that their control and opera-
tion should be regarded openly as a public function per-
formed by the state, so that they would have all protec-
tion and care, not moved by the selfish motives, but by
the lofty and patriotic purpose of helping the great
majority of people by the investment of public funds."
The National Irrigation law was enacted in 1926
under the Calles administration, and has been since then
carrying its objective with the full strength of the
government. To start with, five great projects were
studied and planned. These projects have been com-
pleted or are near completion. They are the so-called :
Don Martin Project on the Salado River, the President
Calles system, the Mante River project, the First Irriga-
tion of the Lerma River project, and the Mezquital sys-
tem. An attempt to describe the first three of the above
mentioned projects will be made.
The Don Martin project is the largest of them all.
and at the present time is under agricultural develop-
ment. It is hoped that with the help of irrigation, this
region will become one of the most active centers of
population for agricultural production. The Salado
river, on which this dam is constructed, has its source
on the Northern part of the State of Coahuila. passes
through the State of Nuevo Leon and terminates in the
Rio Grande. The dam is located about 60 miles directly
west of Laredo, Texas. It consists of an earth embank-
ment, 3,480 feet long, with a maximum height of 104
feet, and an effective concrete spillway of 565 feet in
length which forms an extension of the earth dam. It is
fitted with regulating gates. There is also an earth dike
about six miles long and having a maximum height of 32
feet to close some of the low level openings between the
hills surrounding the reservoir. Its normal capacity is
1,123,000 acre feet, covering aji area of 48,412 acres
when filled. The total area to be irrigated covers
160,000 acres.
The President Calles development is located in a
section unique in soil, climatic, and economic conditions.
At an altitude of 6,000 feet above the sea level, the main
storage dam is situated on the Santiago river in the State
of Aguascalientes, a few miles from the capital of the
state. The dam is a variable radius concrete arch, about
200 feet high, designed with counter forced gravity abut-
ments. A multiple-arch diversion dam, 150 feet high,
was constructed as an overflow structure by covering the
downstream face of the buttresses with a reinforced con-
crete slab. It is to be expected that such a system will
irrigate an area of 100,000 acres. The total cost of the
project is estimated around $10,000,000 Mexican cur-
rency.
The first system of the Lerma river was developed
for the double purpose of irrigation and manufacture of
hydro-electric power. The Lerma river has its source
in the Lerma lake in the State of Mexico. It receives
its supply from rainfall and from the melting snows of
the Toluca mountains. This river flows through several
states and finally enters the Pacific ocean after going
through Chapala lake. It travels a distance of 375 miles
across the most thickly populated and best agricultural
regions of the Republic. The storage dam has been con-
structed at the side of the little town of Tuxtepec, in
the State of Michoacan. It has a length of 1,970 feet,
(Continued mi /</!</< 15)
Details in the Construction of Reinforced
Concrete Residences
By R. S. Langman '33
CONSTRUCTION of homes of reinforced concrete
is being undertaken by the Girderless Ribbed Slab
Corporation of Rock Island, Illinois. Construction
details anil plans were designed by R. C. Sandberg. The
design entailed the development of a well insulated, fire-
proof house at a cost on a par with a well built house ot
ordinary construction. Skeleton construction is used,
wall and floor loads being carried by the slabs to the
columns which support all loads. Walls were designed
to resist only lateral loads. Since a very modern type of
construction is used, as many of the latest conveniences
and features are used as is economically possible. De-
tails of a very pleasing home recently completed are
shown in the accompanying illustrations. A sketch of
the completed house is shown in figure 1.
Fig. 1. An architect's conception of the completed
reinforced concrete home
After excavation had been completed and footings
were in place, the columns to the first floor and the
foundation walls were poured. The foundation walls
were designed as slabs with two-way reinforcement from
column to column and from the footings to the first floor
slab. The columns were square and reinforced with four
vertical rods held in place with ties.
Shoring and form tile for the first floor were next
placed. The arrangement of form tile is of special note
and is pictured in figure 2. Soffit tile %x6xl2 inches
are placed between the form tile on the sides, and I -
shaped "closer" tile are used between tile on the ends
to close up the holes. In this way gutters in two direc-
tions are formed by the tiles and closers, providing ribs
in two directions.
Slabs wen- designed with two-way reinforcement tin
a live load of 30 pounds per square inch. The lower
reinforcing steel was placed three-quarters of an inch
above the bottom of the concrete, giving a one and one-
half inch coverage with the three-quarter inch thickness
of tile, which allows the slabs to come under the four-
hour lire rating. Two inches of concrete coverage wen-
used on six-inch tile for the slab.
Shear over the columns is taken care of by stirrups
in two directions transversely across the column, the
panel being formed by substituting soffit tile for form
tile. On the underside of the floor slab there are no
girders or column capitals to interfere and no exposed
coiners for fire to catch on. In addition, there is an en
tire tile surface which forms an excellent plaster base
for the ceiling. Parts of the floor system are designed
as overhanging centilevers, thereby reducing the numbei
of columns and giving a more economical construction.
The work progressed just as in the skeleton construc-
tion ot large buildings. After the first floor slab had
been finished the first story columns were poured. Then
shoring, forming, and pouring of the second floor slab,
roof slab, and second story columns were completed. The
roof slab was covered with two inches of rock cork insu-
lation and a one-half inch thick insulating board to pro-
vide a stiff surface to walk on. The roof was built up
of three layers of felt with asphalt moppings between
and over.
The enclosure walls were required to be well insu-
lated to keep heat transmission at a minimum since gas
heating and air cooling were used. A three-inch thick-
ness of rock cork was used for insulation. Tests have
shown this three-inch thickness to have one-third the
heat loss of a twelve-inch solid brick wall. The insula-
tion is impregnated with asphalt to make it fireproof. A
welded steel mesh was stretched from floor to floor anil
fastened to steel ties embedded in the slabs, figure 3
shows the house when this point in construction had been
reached.
The rock cork in blocks 3x8x36 inches was laid
up from the outside, three-eighths of an inch from the
mesh. These were laid up with broken joints, held to-
gether with spacer clips, and pounded together to avoid
any cracks for transmission of moisture. Particular at-
tention was required at connections to columns and
windows. The insulation completely incased the structure
and was not interrupted by structural members, supports,
or tloors. The inside mesh was set back so that there
would be a two-inch thickness of rock cork at the columns
and edges of slabs.
Steel mesh was stretched on the outside, three-eighths
of an inch from the blocks. Mesh was designed to re-
sist a wind load of 3(1 pounds per square inch or an im-
pact load of 300 pounds in the center. The design of these
particular walls called for a No. 12 gage wire welded
into a two-inch mesh. A nominal one and one-quarter
inch, three coat stucco was applied to the exterior, and a
seven-eighths inch, three coat plaster to the interior or
the walls. With the three-eighths inch space behind the
mesh a thin reinforced wall is formed on both sides of
the insulation. This reinforcement will do away with
shrinkage cracks in the plaster. With the type of con-
struction used there should be very little shrinkage in the
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structural frame. If desired, brick or cut stone may be
tied to the mesh for the exterior facing.
A structural frame of Zyixl], j\' 4 inch steel
angles bolted to the slabs was used to support the frames
for the casement windows (figure .1). Heat transmis-
sion through the walls being greatly reduced, it had to
be taken care of through the glass. Two panes of single
strength glass, one-eighth of an inch apart were used.
and heat transmission was reduced (>(l per cent from that
of a single pane of ordinary glass. In this house there
was some condensation on the steel of the mesh, but this
will be prevented in future construction by insulation.
Clip angles were fastened to the structural frame to hold
the stone sills.
The roof slab of a two-car garage placed in one
corner of the house is squared and finished for a roof
terrace, entrance being provided from the second floor
hall. A tile parapet wall stuccoed on both sides and
topped with coping stone provides a rail for the terrace.
The two exterior walls of the garage are of hollow tile,
stuccoed on the exterior. The two service doors lead-
ing from the house proper to the garage consist of a steei
covering on a wood core and are sufficient for a four-hour
fire rating.
Interior partitions are of three-inch partition tile,
plastered two coats on each side. At door openings,
jambs and stops were nailed to lugs fastened to the tile.
There is no side casing around either the door or window
openings. The walls in the dining room are covered
with veneered canvas. The bathroom walls are covered
with linoleum part way up.
All floors are finished with linoleum laid directly on
the slabs, which were finished smooth. The vestibule
and hearth tile were laid in the floors while the concrete
was still plastic and protected during construction. The
stairs and landing are entirely of reinforced concrete con-
struction. The risers are covered with linoleum, and
the treads with rubber tile.
A small entrance stoop at the front door is covered
with a cantilevered slab. Fireplaces are built in the
living room, the main bedroom, and a recreation room
finished in the basement. All fireplaces have separate
hut This view shoins the tile •with closers and soffit
tiles for the first floor construction
Hues. All parapet walls and pilasters are of tile, stuccoed,
of course. Stone trim adds to the exterior appearance.
Copper gutters and water pipes were used.
The heating and cooling systems and the insulation
bear special mention. The insulation has already been
explained. Air conditioned gas heating is provided. The
turn of a switch starts the burner, and its further opera-
tion is automaticallj controlled with practicallj no atten-
tion. Small registers are provided in the walls near the
lloor. It is claimed that there is small variation in the
temperature between the top and bottom of the room.
In the bathroom the stack is extended a ivw feet above
the register and an outlet provided tor hair drying. In
the summer the fans will operate to cool the house.
The breakfast nook off of the kitchen is particularly
attractive because of the light furnished b\ a window
which extends around two corners, a view furnished in
three directions by one window. These corner windows
are made possible by the skeleton construction and by the
overhanging cantilevers which require no columns at the
corners. Corner windows at several places on this house
Fiij. 3. Tin- reinforced concrete and tile skeleton frame com-
pleted. Note the nil tile surface underside of the floor
construction ready to receive the plaster
give it a modern look and serve to bring out the skeleton
type of construction.
The very careful details laid out for the efficient
erection of the house could very well be followed in all
types of small construction. The exact location of all
heating stacks, conduits, and water pipes was marked so
that there would be no question as to their location.
1 hese had to be placed in advance of the pouring of the
slabs, of course, and could not be changed later without
difficulty. All reinforcing bars were numbered to cor-
respond to a number on the erection plans. The whole
erection was organized so that everything could be placed
in its particular location with (he greatest efficiency.
Only one set of plans was prepared, and each jobber or
sub-contractor was given only the sheets which directly
related to his particular work.
A construction module consisting of sixteen and onc-
half-inch squares on the plans was used for convenience
in location of points on th? plans and in the house. These
squares correspond to the distance center to center of
ribs. The lines were drawn lighth 0:1 the plans so they
could hardly be seen unless looked for.
It is claimed that reinforced concrete houses of this
type can be built for the same price as well built houses
of ordinary construction. A design has been prepared for
a bungalow as low as $4,400. These houses are fireproof
throughout, varmint proof, have practically no shrinkage
in the structural frame, and are of a permanent type of
construction. 1 hese advantages, in addition to others,
should give reinforced concrete construction a firm place
in the home budding field as well as in the field of larger
construction.
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Displacing Illinois' Materials
When we see the idle coal mines, idle factories, anil
abandoned pits throughout the state, we often have that
feeling that Illinois has lost her prestige as a mineral
producing state. Ten years ago these places were dyna-
mos of activity. Many people have asked for an answer
and it has been hard to give. Today the producers of
Illinois' minerals are determined that once more their
state shall have her share of the nation's mineral produc-
tion. Very recently, the campus was host to the First
Annual Mineral Industries Conference of Illinois. Its
purpose was to consider the competitive position of coal,
clay, and clay products industries of Illinois in their nat-
ural geographic market area, and researches relevent to
its improvement. Such action is certainly commendable,
but we pause to wonder why this action is ten years
late.
In 1850, Illinois produced almost 50 per cent of the
total world's supply of lead from the Galena district
alone, and today lead production is very low. Illinois
coal mines received their first incentive with the intro-
duction of the Iron Horse, which opened up a vast new
land to the westward. The blast furnaces of South Chi-
cago were located there because Illinois could offer all
the necessary raw materials needed for the production of
iron and steel from the ores of Minnesota and Michi-
gan, but today long trains loaded with coal wend their
wa\ up from West Virginia and Kentucky past the idle
Illinois tipples. Illinois producers and manufacturers are
literally bound by competitive freight rates which per-
mit Ohio Valley shippers to place products in the Chi-
cago market at less transportation costs than the Illinois
shipper. Unionized labor also has a profound effect upon
the production of raw materials at times like these.
We think of agriculture as the primary industry in
such a fertile state as Illinois, but in normal times, Illi-
nois' minerals provided tour times as much freight for
tin' railroads with approximately twice the revenue as
did Illinois' agricultural products. Research and sales-
manship are two excellent ways to bring back normalcy
to the tottering mineral industries of this state, but in ad-
dition some strenuous efforts should also be made to ob-
tain logical freight rates from the Interstate Commerce
Commission, to provide labor with a reasonable and com-
fortable wage rate, and thus give Illinois' materials a
prominent place in the Illinois market.
An Engineer's Viewpoint
The general belief, oft repeated almost as a truism, is
thai engineers neither can express themselves intelligent-
ly to an audience, whether by the spoken or written
word, nor are concerned with matters other than the
technique of their profession. ( )t course, like main othei
so-called truisms this is not universally valid. The emi-
nent engineers who have addressed the various student
societies are proof that engineers can express themselves
both forcibly and intelligently. For that matter, we have
only to look about us amidst our excellent faculty to
see that real eminence is usually coupled with the power
to clearly express ones thoughts. As for the second part
of the indictment, we refer you to Mr. Reeves's article,
concluded in the present issue.
Rut it must be admitted that the exceptions to the
rule prove it to a certain extent, and especially among
the student body. Even when the value of clear expres-
sion, including the least of correct English, is apparent,
we usually fail to profit thereby. Undoubtedly a general
scientific and engineering curriculum is as capable of
developing the latent mental powers of an individual
as well as can a liberal arts curriculum. Rut after all.
engineering may be said to be an illustration of Francis
Bacon's "Knowledge's Power.'' that is. engineering is
the art of applying man's scientific knowledge to man's
needs. Surely this cannot be done without clear, intelli-
gent communication with non-engineers and between en-
gineers, nor again without a deep understanding of man's
needs, both materially and spiritually.
Mr. Reeves in his philosophical thought concurs
with main other prominent writers, both in and out of
the profession, in that our present economical and per-
haps a present ethical confusion is not to be laid alto-
gether at the engineer's door. That the ethical, political
and spiritual side of man's nature has not kept abreast
with and in a homogeneity with man's materialistic gams
can in no way be charged against the engineers as engi-
neers, but only to the extent that they like all others are
members of the body politic. Rut in this last sense, engi-
neers as men are vitally concerned with these spiritual
needs. If the necessary adjustment between and the neces-
sary realization of the two parts of man's nature can not
be accomplished or at least have not been b\ those to
whom we have looked for leadership, may it be offered
as a suggestion that engineers can find their greatest
value both as engineers and as men through a coupling
of technical skill with a broad outlook oxer man's whole
horizon and therein help lead us out of the present be-
wilderment. This does not mean merely becoming a pro
moting engineer.
The need has been recognized before and suggestions
have been made that it be met by a fifth year of study
included in the engineers' curriculum whereby time
would he allowed tor a study of the humanities. That
this year is necessary is a debatable point. Undoubtedly
anj graduates coming hack for another year of study
during this jobless period would find it of benefit to
spend some part of theii time in such studies. Regardless
of actuallj enrolling in such classes, the undergraduate
engineer will find it profitable to spend at least part of
his own time both in acquiring a better command of the
English language, and a broadened outlook on, and a
deeper insight into the essential components of man
through his own care and study.
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Thermodynamics
(Continued from page -f)
Fig. 3 also calls attention to the fact that a wave in-
volving only infinitely small variations in pressure and
volume would be isentropic and hence reversible. More-
over, such an infinitely feeble disturbance could be either
compression or rarefaction. It would travel into the un-
disturbed gas with velocity w 1 = a and leave behind it
gas quite as undisturbed, with velocity w, — w„ = (I be-
cause ic. = Wj = a. These remarks describe a to be the
acoustic velocity of the gas in question.
It is now quite easy to generalize the statements re-
garding acoustic velocity to apply to any compressible
fluid. Returning to Eq. (5) and treating Point 2 as
variable, we derive, after dropping the subscript 2,
di= [(v
x
+v) 2] dp - (p
x
2) dv
Hut the differentials ili and dp are related to the dif-
ferential ds by the thermodynamic equation
its acoustic velocit) n. Tlie passage of such an infinitely
feeble pressure disturbance leaves the fluid behind it
sensibly undisturbed, that is, at rest.
T ds l' dp
1 fence.
(ds/dv) n =[(v x —v) 2T][(p—pJ (v,-v)
+ ('If dv) E ] (7)
in which the subscript // denotes differentiation
along the Hugoniot Curve. Eq. (7) shows that for
v—> v lt ( ds dv) a becomes zero because the ratio
(
P
— Pi I ( v , — *') assumes a finite value equal to
(
— dp dv)
u
. This is only true for purely mechanical
shock waves involving no change in composition and for
which, therefore, the Hugoniot Curve actually passes
through Point 1. Moreover, the fact that both factors of
(ds dv) n vanish at v = i\ explains the point of inflec-
tion at Point 1 in the Hugoniot Curve on the Y.f-plane,
Fin. 3.
Returning to Eq. (4) we have, at Point 1,
w., = u\ = u = \/
—
ijv" (dp dv) s (8)
the subscript .v replacing // by virtue of Eq. (7). This
is the general definition of acoustic velocity.
The substitution, p = 1 i/v. in which p is the mass
density of the fluid in question, gives the Newton form
for the acoustic velocity, namely,
X'dip d?) s
For a gas obeying strictly Eq. (6) we obtain
(dp dv)^ = — kp v and hence
a= y/kgBT
as used in Fig. 2. Thus the acoustic velocity of a gas
depends only on its temperature.
To summarize, we have discussed acoustic velocity as
a corollary to the analysis of so-called shock waves. Such
shock waves involve abrupt finite changes in pressure and
specific volume and travel with velocities above the
acoustic. They can be assumed to be adiabatic but not,
in general, reversible because the abrupt changes in pres-
sure and volume are accompanied by abrupt increases in
entropy. Moreover, the passage of such a \\ ave leaves
the fluid behind it in motion.
The limiting case of infinitely feeble shock waves
is examined. Such disturbances are shown to be is.-n-
tropic, hence reversible as well as adiabatic, and to ad-
vance with a velocity characteristic of the fluid, namely.
South America
(Continued from page 6)
ful view to the utmost. We were safely landed on tin-
outskirts of Mendosa in the center of the greatest wine
producing section of South America. This business has,
however, been rather dull for the past two or three years.
Evidently more copies of Omar Khayyam's Rubaiyat are
needed. The following day, I continued my journey by
plane across the vast level stretches of central Argentina
to Buenos Aires, the metropolis of South America. While
in the Argentine, I travelled northwest to Rosario and
Cordoba.
Certain types of personalities react quickly to each
other, establishing almost at once the basis for a common
understanding. It was thus that I found myself in touch
with a certain business man of Cordoba. Before the day
was over he had expressed himself as follows: "Business
is demanding more and more from us. We now not only
have to work hard during the day but the business man
finds the competition so keen that he has to spend the
evenings thinking up schemes for getting ahead of his
competitors. No time is left for intellectual or cultural
diversion or even for ordinary relaxing amusement.
When every one else does the same we are no better off
than we were, in fact, we are worse off for we do not
have the spare time that we did before. Some day we will
refuse to pay the price.''
An isolated case perhaps, just one more voice crying
in the wilderness but it was a familiar voice to me for
often of late have I heard the same thought expressed.
From New York to Singapore and from Tokyo to
Eondon, the feeling is growing that too great a price is
asked by our western materialistic civilization for the
things that it offers. The pace is too great, it cannot he
maintained. The social organism has paused today, not
with a local twitching, but for the first time in history
with a world wide, universal shudder, involuntarily react-
ing against the strain of our present industrial life. After
the pause, will we try to force the pace still faster or will
we begin to realize what the Hindoo has known for two
thousand years and more that Karma is not improved 1>\
ceaseless, selfish struggle, that there are other paths more
easily trod, leading to the development of the race and
the individual, than that which is paved with dollars?
From Buenos Aires I continued my way by plane
oxer the wide expanse of the Rio de la Plata to Monte-
video, the capital of LTruguay. Montevideo is a delight-
ful place, the Riviera of South America. A large new
football stadium testifies to the sporting instincts of the
Latin American but curiously enough, the recent interna-
tional football matches held there almost led to the
severance of diplomatic relations between Argentina and
Uruguay. In the center of the city is a plaza which
might be termed the International Plaza. Around its
edge are many poles or standards at the top of which fly
the flags of all the nations. Most of the standards have
but one flag, but there were not enough poles for all the
flags, so some support the flags of two nations, side by
side. With a most delightful ironic humor, the flags of
the I nited States of Soviet Russia and the United States
of America wave with equal grace from the same
standard.
From Montevideo I once more continued my journey
(Continued on page 15)
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J. I ). Smith, e.e. '05, died last December 5 from a
st nikc of apoplexy. He was a member of Lta Kappa
\u and won his letter in track while in school. Upon
graduation he obtained a job with the Illinois Traction
System. Following this position he held various other
jobs in the electrical engineering field, including the
position he had with the United Light and Power Com-
pany of Davenport, Iowa, at the time of his death. He
never married.
This June will see a miniature reunion within the
twenty-fifth reunion of the class of 'OS. The men are
the sixteen c.e.'s who founded Triangle fraternity in
1007. One founder, however, will not be among those
present when the roll is called. He is R. E. KEOUGH,
who has passed away. E. B. Adams, W. G. Bur-
roughs, S. G. Cutler, R. O. Harder, T. R. Hawser,
T. G. Lowrv, M. H. McCoy, M. S. Morgan, E. B.
Nettletun, R. C. Pierce, F. N. Ropp, A. Schwerin,
C. M. Slaymaker, C. E. Waterhoise, and E. A.
Weher are those who will report present when the meet-
ing is called to order.
R. J. Cowles, c.e. '19, is now living in Burlington.
Iowa, where he is president of the Builder's Woodwork
Company of that city.
I). DlNSDALE, c.e. '26, and his wife have a daughter,
two and a half years old. Dave is a testing engineer
with the Commonwealth Edison Company of Chicago.
Harold Low, c.e. '31, was in town Thursday,
March 2. Hal said that up until about two months ago
he was working for a florist in his home town. Lately,
he went (in to say, he has been visiting H. D. Peoples,
c.e. '31, who is employed by the Leavenworth Bridge
Co., Leavenworth, Kansas.
John Cam.aw c.e. '09, is professor ol civil engineer-
ing at the Alabama State Polytechnic Institute of
Auburn. He has three children. One is a junior in col-
lege, another a freshman in college, and the third is but
six years old. Callan's former home town was Gifford,
Illinois.
C. H. Mottier, r.e. '10, had an article published in
the Illinois Central Magazine of November. The article
described the Illinois Central exhibit for the World's
Fair. Mottier is engineer of design for the Illinois
Central railroad.
Daniel Brower, m.e. '29, has a position with the
Commonwealth Edison Company of Chicago.
Martin Buck, chem.e. '20, is employed by the Shell
Petroleum Company in the Wood River Refinery at St.
Louis, Mo.
Tracy CARRIGAN, m.e. '29, is connected with the
sales department of the Oakland Motor Car Company.
At present Mr. Carrigan is located at Muskegon, Mich.
MYCON Caskey, m.e. '29, has accepted a position as
assistant night roundhouse foreman for the Kansas City
Southern Railway.
DOUGLAS FlNLAYSON, m.e. '29, is an instructor of
mechanical drawing in Morton high school, Cicero.
Cameron Fisher, m.e. '29, is a member of the
Technical Staff in the Bell Telephone Laboratory at
New York City.
Moe Kleinman, arch.e. '29, has a position in the
construction department of the Fox Theatre Corpora-
tion.
Henry Kohler, m.e. '29, is an instructor in the
automotive laboratory at the University of Michigan.
Hilding Beck, m.e. '29, is an assistant professor in
the mechanical engineering department at the University
of Oklahoma. Beck received his master's degree from
Yale in 1930.
Walter McCarthy, m.e. '29, has charge of the
molding department and the cupola in the Delco Renny
Company at Anderson, Ind.
William Lipscomb, c.e. '29, holds a position as civil
engineer with the Gulf Coast Lines of the Missouri
Pacific Lines in Louisiana.
Nathan Levy, m.e. '29, is a draftsman in the en-
gineering department of the International Harvester Co.
in Chicago.
Lester Leutwiler, m.e. '29, has the position of
production engineer with Barber and Greene Co. at
Aurora.
Mark Ennis, c.e. ex'32, visited the campus shortly
before the holiday recess. Mark is employed by the Illi-
nois Power and Light Company. His latest task found
him wandering over the Oklahoma plains. At the time
of his visit, Mr. Ennis was starting a short vacation.
C. A. Beatty, c.e. '26, is holding down a position in
the state highway department at Palestine, Illinois.
J. A. Tai.lant, c.e. '27, is working at his profession
in Philadelphia, Pennsylvania.
Thomas F. Casson, e.e. '2?i, has held the job of as-
sistant engineer, traffic department, Illinois Bell Tele-
phone Company, ever since graduation.
Richard P. Coeeeen. m.e. '2.\ has been working
tor the York Ice Machinery Corporation, St. Louis, since
1923 in the capacity of sales engineer.
Warren D. Crush, m.e. '2,^, has the position or as-
sistant engineer, department of metallergy and inspector,
Illinois Steel Company.
IhitERT T. Dixon, e.e. '2.^, is a power engineer with
the Public Service Company of Northern Illinois.
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THOMAS A. EDISON
l!i Frances Trevelyan Miller
John C. Winston Co., $1.50
After twelve years of labor by the author and his as-
sistants, this book was published. The book is a dramatic
picture of the life of Edison. It is not overdone but is a
human pieturization of this benefactor of mankind. The
book begins with a brief scene about the death of Ellison.
Then the author presents a history of the Edison famih
in America. He shows the relation of their hardships
with those that Edison overcame.
Mr. Miller gives this story of Edison almost year by
year of his lite. This is only possible because he was able
to assemble all the necessary data. The book is filled
with illustrations of the many high points of Edison's
lite which make the book much more interesting to the
reader. The stories of Edison during his early age and
when he was telegraph operator are familiar to everyone,
but the author has introduced many interesting and
amusing little facts to combine with these stories. It is
sidelights such as these that make this book stand out
above the many other biographies of Edison.
It is hard for the modern generation to realize just
how much Edison has contributed to civilization but this
book will bring the facts home to the reader.
"He led no armies into battle. He has conquered no
countries. He has enslaved no peoples, yet he wields a
power, the magnitude of which no warrior has ever
dreamed." Such was the tribute paid to this genius of
the age by his assistant. Arthur J. Palmer.
RIDERS OF THE PLAGUES
By James A. Tobev
Charles Scribners tun! Sons, $3.50
This book is a story of the conquest of disease. The
author very cleverly turns an assemblage of facts into a
story of romance which keeps the reader's attention until
the end. Mr. Tobey begins his book with a history of
the plagues of the past. He shows how destructive the
diseases were and why they were caused. Then by slow,
careful, and successive steps he shows the reader how each
is gradually brought under control.
The characters of this book are recruited from all
professions: engineers, biologists, social workers, chemists,
bacteriologists, and even laymen. He treats the stories
of Pasteur. Nightingale, Jenner, Lewis, Lister, Gorgas,
Koch, Trudeau, and Sedwick, all of whom were fore-
most in the battle, in such a manner that this biography
of disease and its conquerors is a classic.
The vivid pictures of the struggles of each character
to overcome certain destructive diseases is one that re-
mains in the reader's mind very clearly. This is especial-
ly so in the biographies of Pasteur and Nightingale. The
author's style in presenting this book arouses interest in
the fight against disease. He takes the reader back to the
beginning of time to show the existence of certain dis-
eases. Then by slow and careful steps he brings the story
of the conquering of disease up to the present time. He
builds around each person an atmosphere that arouses
and holds the reader's interest until the end of the story.
COVERED BRIDGES IN AMERICA
Bv Rosalie Wells
William Edwin Rudge, $7.50
"Oh bridge, how many happy heaits, as well as sad
you've carried
!
Some on the funeral march, some going to be married.
Some cross thee with a lightsome step, and some cross as
to their doom
;
To some the world seems ever blight, to others full of
gloom.
Rut ever and anon the\ cross, treading the narrow way,
1 by hollow chambers echo to their footsteps day by day."
So wrote a native of Wisconsin about the local
covered bridge.
This book, through its many illustrations and histories,
shows the role of the covered bridge in America. There
are well over five hundred such bridges left in this
country. Some are being protected by state and local
governments, while others are being torn apart to make
way for the modern means of crossing streams.
In these days of concrete and steel structures it is in-
teresting to learn that there are so many of these timber
bridges left in use. The author presents this history in
a picturesque and romantic maimer. She puts in enough
local color to keep the reader interested. The material
is discussed in divisions according to states. Included
with the facts of each bridge is a picture of it.
It is a long story from the first covered bridge over
the Euphrates river in Babylon, in 783 B. C, to the
covered bridge of a hundred years ago, but the story is
interesting and appealing. This book is a permanent
record of covered bridges in America.
JOBS, MACHINES, AND CAPITALISM
Bv Arthur Daui.rerc
Tin- MacMillan Co., $3.00
Here is a book on capitalism by an engineer. The
author presents his facts in an open minded maimer with
a detailed discussion of each. It is the result of eight
years observation and thinking. The book was inspired
by the writings of Daniel Friday and Stephen Leacock.
It is an analysis of the present economic situation presented
in the language of the engineer. The author accompanies
his discussion with a number of charts which are drawn
in an unique manner. These charts resemble a working
piece of engineering machinery. By a careful study of
these technical charts the reader is able to understand
the author's discussions.
The aim of the author is to contribute a scientific
method for use by the social sciences and to reveal how
our economic system functions and can be made to
function. He gives a complete analysis of the many
types of economic orders. Mr. Dahlberg uses practical
examples for his discussion and in this way he is able to
convince the reader much easier than if he were present-
ing his ideas in a theoretical manner. It is a book that can
be read and understood by the economist, the engineer, or
the layman. This timely discussion of capitalism is prob-
ably one of the best yet produced in this era of economic
reverses.
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Theta Tau
A dinner meeting of Theta Tau was held on
February 17 at the Theta Kappa Phi house. J. Van
Valkinburg and L. Hopkins, national offi-
cers of Theta Tau, were guests of the
local chapter. Both of the guests were
from Chicago. They presented receptive
speeches before the chapter, and were im-
pressed with the conduct of professionalism of the
fraternity.
A dinner meeting was held on March 3 at the Delta
Sigma Lambda house, (i. (). Pohl '34 spoke on "Am-
munitions and Their Manufacture." Pohl is captain of
the Varsity Ride team and presented a very interesting
talk. Plans were laid at this meeting for spring rushing.
Engineering Physics Society
J. M. Glass '34, president; J. D. Kelley '34, secre-
tary-treasurer; J. L. Ryde '33, first senior director; G.
K. Green '33, second senior director; B. Fried '34, first
junior director; and R. C. Retherford '34, second junior
director, are the present officers of the Engineering
Physics Society. The society is at present holding im-
portant business meetings and will hold its first regular
meeting some time in April.
Engineering Experiment Station
Dr. Watson, of the physics department, and K. C.
Morrical '29, a graduate of the electrical engineering de-
partment, are carrying on an experiment on "The Ab-
sorption of Sound." The work is being financed by the
U. S. Gypsum Company, and specially devised electric
and radio apparatus is being used. Dr. Watson states
that satisfactory progress is being made in this research
work.
Bulletin No. 247, entitled, "An Experimental In-
vestigation of the Friction of Screw Threads," by Prof.
C. W. Ham and I). ( i. Ryan, of the department of me-
chanical engineering, was recently released by the engi-
neering experiment station. The bulletin is the result of
two years of research work and contains data useful in
the design and operation of machinery that involves the
application of power screws.
Chi Epsilon
A regular meeting of Chi Epsilon was held Wednes-
; day, February 15, in Bradley Hall. W. M.
Avery, ex-secretary of the fraternity, pre-
'; sented an original composition titled, "Par-
ody Inferno." A business discussion was held
in connection with this meeting, and plans
were made for the present semester. Tenta-
tive plans were made for regular meetings
with talks scheduled to be given by faculty
members as well as student members.
Civil Engineering
Prof. Raymond E. Davis, formerly of the civil en-
gineering faculty here and now at the L Diversity of
California, addressed a dinner meeting of the Centra;
Illinois section of the American Society of Civil Engi-
neers, held February 24 at the Inman hotel, on the topic,
"Concrete for the Hoover Dam." Prof. Davis is in
charge of the testing laboratories in California anil is a
member of the commission of consulting engineers for
concrete at the Hoover dam.
Sigma Tau
Sigma Tau, honorary engineering fraternity, held a
business meeting on Thursday, February 2. Several com-
mittees were appointed, including a commit-
tee to investigate pledge grades, and a com-
mittee on general practice. Eligibility changes
were also discussed.
On Thursday, March 2, M. H. Cook,
national historian of Sigma Tau and a gradu-
ate of the L niversity of Illinois, addressed
the fraternity. Mr. Cook is at present an
engineer with the Western Electric Company, in charge
of subscribers equipment.
American Chemical Society
Mr. H. A. Shonle, a representative of the Eli Lilly
Company of Indianapolis, Indiana, spoke before the local
chapter of the American Chemical Society on Tuesday,
February 28, in room KM), Chemistry building. IE-
spoke on "Therapeutic Possibilities of Some of the
Newer Organo-metallic Compounds." Monthly meet-
ings are held by the society, and are usually addressed
by nationally prominent chemists.
American Society of Civil Engineers
At a meeting of the American Society of
Cvivil Engineers, student branch, held on the
afternoon of February 14, Mr. E. B. Lord
of the architectural concern of Holabird and
Root, Chicago, discussed the practical aspects
of office building construction.
American Ceramic Society
The February meeting of the American Ceramic
Society, student branch, was held Tuesday night, Feb-
ruary 2S, at the Ceramics building. Professors C. W.
Parmelee and A. I. Andrews gave very interesting re-
ports concerning the annual convention of the American
Ceramic Societj which was held in Pittsburgh, Februarj
13 to 15. W. Kieth '34 also attended the convention
as a student representative.
Plans are being formulated for a one day inspection
trip to Lincoln and Morton where potteries are located.
This trip will probably be made during March, and all
those interested are asked to communicate with the
officers of the society.
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Theoretical and Applied Mechanics
The co-operative investigation on reinforced concrete
has begun. It is under the direction of Prof. F. E.
Richart. The Reinforced Brick and Masonry Research
Hoard is the co-operating agent. The committee sponsor-
ing the investigation will meet April 1. Some of the
first tests will be made at that time.
Professor A. N. Talbot, F. E. Richart. II. M. West-
ergaard, and R. L. Brown attended the meeting of the
American Concrete Institute in Chicago during the las:
week of February.
Bursting tests were made in the laboratory on four
lengths of twenty-inch cast iron pipe. The tests were to
determine the suitability of a pipe of particular method
of manufacture that would be suitable for use in a line
three and a half miles long, carrying water under a high
pressure. The pipes failed at an unusually high internal
pressure. The failure was somewhat spectacular.
The work of the Rails Investigation Committee up
to date was presented at a meeting of the American Rail-
wax Engineering Association in Chicago. Prof. A. N.
Talbot spoke on his investigations.
The Theoretical and Applied Mechanics department
is now completing the draft of a report on the last three
years' results of tests of railroad track and its constituent
parts conducted on railroads in Delaware, Kentucky, and
Missouri, and in the Materials Testing Laboratory. The
work has been under the direction of Prof. A. N. Tal-
bot of the department. The effect of the speed of trains
on the behavior of track has been determined at rates up
to 90 and 100 miles per hour. The great importance
of keeping the track structure to as uniform a condition
from tie to tie along the track as is practicable is one of
the significant recent findings of the investigation. The
tests of a new type of track having the rail clamped
tightly to the ties has given interesting information which
is useful in judging of the differences in action in this
track and the ordinary form of track. The continuation
of the investigation of the various forms of rail-joints
in both laboratory and track tests has given further use-
ful information on the action of this little understood
part of the track structure.
The part of the present report just sent out to the
Committee on Stresses in Railroad Track contains 275
pages and is illustrated with 70 large figures. After the
committee has discussed and revised it, the manuscript
will become the basis of the Sixth Progress Report of
the Track Investigation, to be published as a bulletin of
the American Railway Engineering Association.
South America
(Continued from page 11)
by plane, following in a general way the coast line to
Porto Alegre in southern Brazil. After spending the
night there in enmpam with an old friend of Japanese
days, I continued on to Rio de Janeiro. It was hardly a
case of "rolling to Rio" as Kipling wrote, for the air was
well behaved and we glided smoothly along the beautiful
coast of Brazil to an uneventful landing in the sparkling
harbor of Rio. This is one of the most beautiful harbors
that I have ever seen. Honolulu impressed me more but
that may have been an individual reaction. Certainly the
three strings of pearls, as the lights are called that border
the three indentations of Rio harbor are charming and
Sugar Loaf and Diamond Heail are equally effective.
Fortune favored me in reaching Rio several days
prior to the celebration of Brazilian independence. A
part of this celebration was an International Beauty Con-
test and the parade of the beauties from many lands was
a sight worth seeing. With diplomatic acumen, tin-
judges crowned Miss Brazil "Queen of the I inverse."
Mexico
(Coiitinut'J from page 7)
and a total height above the river bed of 150 feet. The
storage basin can hold a capacity for 400,000 acre feet,
and the quantity available for irrigation and water
power run about 600 cubic feet per acre. Much is ex-
pected from this great project, since it will bring this
populated region new methods of modern irrigation com
bined with the industrial development.
Besides the projects mentioned, there are a ii-w more
now under construction or upon which preliminary
studies have already been made. It is expected in a
decade that these works will provide irrigation of not
less than 4,500,000 acres, at the same time creating em-
ployment through the development of hydro-electric in-
dustry capable of generating about 400,000 k. w.
For the construction of these works the Mexican
government appointed the G. E. White Corporation of
this country as the contractors. Thus, the Mexican en-
gineer, working under the supervision of this corpora-
tion, has acquired the necessary training. Now the work.-,
are carried on under the direct supervision of the
National Commission of Irrigation.
JVj$W Hi-way DRAG TAPE
wJ^ FOR HEAVY DUTY ENGINEERING WORK
Here's a tape that combines in one the advantages of all other chain tapes
For body toughness, uniform temper to best avoid kinking, continued legibility of
numbers and permanence of graduations, it lias no equal. Cuts above are actual size.
SEND 10R CIRCULARS OR GENERAL CATALOG
Kill Lafayette St., New York City THE/UFff/Nftl/LEfio. Saginaw, Michigan
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BUCKET and SHOVEL
Due to the depression, the Shovel was idle last
month, but with the mid-semester finals over and the
social season in full swing, we got an excuse to get well
"oiled-up" and ready to go again.
( Jentle readers, and those who only read, we wish
to call your attention to the fact that competition is
growing keener and keener these days, (another excuse to
get "oiled-up" again—maybe it'll run this time) espe-
cially with tlie "Bull-o-tin" getting into the "slime
light." Speaking of slime light, have you noticed the Big
Three over on Green Street? Of course, only two of the
blushing photos are on Green Street (O'Brien and Poto-
kar), but then the other is only a Professor, and the
corner of Wright and Green Streets is all he could make.
Well, hang right in there boys; the old S. A. you know,
or is it vaseline hair tonic, or maybe the mustache?
As we moved out on the job the other day, the old
Shovel groaned and squeeked as it lowered its teeth into
the top soil, but to our amazement it wasn't top soil at
all, but ordinary slimy silt, oozing out between the teeth
of the dipper. As we dumped what was left into the
truck to be hauled away, what do you suppose we found ?
Ah! the triumverate of the M. E. department—Stevie
Stevens, Ash Harbour, and Hob Young, our erstwhile
politicians. 'Tis a pity—they wuz such nice guys. Can't
take it, huh? Professor Vawter, how did you escape?
And can you feature Alderman (Professor) Pickels?
Engineer Politicians
—
phooey! Hut then other great en-
gineers have run and lost—remember Hoover?
Again the whistle blows and back to work we
go. The next shovel full is a little harder—we know
not what it is. We bend over, scrutinize, and look
harder. Geology 43 tells us it might be that schist stuff,
but it isn't. Why, yes sir! it's the social hounds—a mad
jumble of Mil Ball Committeemen, tugging and shoving
upon one another, each trying hard to get above. We
can't recognize them all, but there is Kenny Green, and
there is Freddy Mast, too. But, lo ! like a phantom out
of the night, good ol' Xauman, scrapping and fighting
from within the midst, hard at work wiping off the
brown terra firma from his beaming countenance. Win.
yes, he is an engineer, and a C. E. at that. Careful, Art,
or you'll get your nose brown. Tsk, tsk. Such are the
trials anil tribulations of committee chairmen. Ah! 'Twas
a right nice affair. Vus you dere, "J. J." Hey, Donald-
son, pick up Pfaff (and he a married man—well, you
know when the cat's away), and get Hernie Hess and
Clay, too. Throw 'em all on the load and haul it away.
Deeper and deeper we dig, and finally unearth what
we're after. We hope you like it (music). Scandal, scan-
dal, and more scandal. Stubbs is shot! Mistaken for a
hear. It was a good fur hat, too. 'I hat's the time deacon
got his'n. Poor Phil ( iuenzer, Tau Bete; he's not the
same old guy. The week-end was too much for him.
What a week-end—Tuesday to Monday, ami with an
import. That would make any man weak. It has been
reported that Joe Kempston has been meeting his rival
coming out ol the Davenport House as he goes in. Ac-
ini, ling to Doris Blake Potokar, we advise:
"Be no longer a woman's toy.
You're the pants in the Family: come on boy."
Professor Putnam has been spending sleepless nights
trying to evolve a formula for the stresses and strains in
the bowl of his pipe caused by the difference in the inter-
nal and atmospheric pressure therein. We suggest En-
sign's formula:
S c
yp°-
in which S is the stress in the pipe,
('. is a mysterious figure (Miss Miller),
L is the length of Professor Babbit's Stride,
P is personality plus of smoker.
Professor Maclntire is slowlj recuperating from a
sprained ankle suffered while demonstrating the "Black
Bottom" on his Carnot Cycle. It has been revealed that
Frank Fischer's success in the manly art of fisticuffs
(Golden Gloves Tournament, 135 pounds) is attributed
to his early training, boxing the dummy. Nice going,
Frank. Slattery and McDermith, our ju jitsu boys, have
given up their evening training on the davenports dur-
ing Lent. What's the matter, boys, can't you find any
new holds? Oh, yes, Slattery was a great swimmer in
high school, you know.
Bucket and Shovel is interested in dirt about engi-
neers, so if you know anything good, let's have it. Of
engineers, by engineers, for engineers, against engineers,
and through engineers: that's us! Leave your contribu-
tions m the box in Room 213, Engineering Hall.
1 wo farmers met on a country road, and pulled up
their teams.
"Si," said Josh, "I've got a nude with distemper.
What ditl you give that one of yours when he had it?"
"Turpentine. Giddap !"
A week later they met again.
"Say, Si, gave my mule turpentine, and it killed
him."
"killed mine, too. Giddap!"
—Ohio State Engineer.
A young married couple started out with a baby to
buy a baby carriage. They purchased one, put the baby
in it and were wheeling it along the street when they
became conscious of the smiles of the passersby and won-
dered thereat until they got home, when they noticed
that the clerk had omitted to remove the sign from the
carriage. It read: "Our Own Make."
—Ohio State Engineer.
Bomba, very hoarse with a cold, not able to talk
above a whisper, knocks at doctor's home at night and
tile doctor's wife comes to the door: "Is the doctor at
home?"
Wife, also in a whisper: "No, come in."
Wooden soldiers
in the war against decay
To conquer the forces of decay which attack
telephone poles, scientists of Bell Telephone Lab-
oratories carry on a relentless campaign.
They study many kinds of wood, test many
preservatives. Thev isolate wood destroying fungi
and insects— study them in the laboratory— search
for a practical means of combating their attack.
They have set out armies of stub poles in Mis-
sissippi, Colorado and New Jersey where altitude,
climate aud soil vary widely. At regular intervals
thev inspect these poles to learn which woods and
preservatives are best.
Such scientific thoroughness — found in all
phases of telephone work — is one reason why
Bell System plant becomes more efficient each year.
And why telephone service is so dependable.
BELL SYSTEM
TAKE A TRIP HOME BY TELEPHONE
. . .TONIGHT AT HALF-PAST EIGHT!
G-E CampusNews
TAMING LIGHTNING
A crackle, a deafening crash—and a
gigantic streak of man-generated
lightning leaped 30 feet. Thus, was
10,000,000 volts, the largest artifi-
cial flash ever produced by man,
discharged at the G-E high-voltage
laboratory.
To produce this enormous voltage,
a 50,000,000-kw. lightning genera-
tor imitates nature. Hundreds of
small capacitors take the place of
nature's clouds. They are charged
by transformers. When the voltage
is built up, the capacitors are dis-
charged in series to produce 10,000,-
000 volts. Sounds simple, doesn't
it? However, the power output of
the generator—during the infini-
tesimal period of the flash—is
nearly twice that of all the genera-
ting stations in the United States.
F. W. Peek, Jr., a Stanford grad
of '05, was chiefly responsible for
this achievement—incidentally, he
is now the chief engineer of the G-E
Pittsfield Works. "Lightning tamer,"
his old classmates would probably
call him. And rightly proud of him
they should be, for in the field of
transients and dielectric phenomena
he is second to no one.
ATOM CHASER
On December 10th last, a mild-man-
nered scientist stood in the Great
Hall in Stockholm and received the
Nobel Award in Chemistry for 1932.
Then he went skiing with his wife
and daughter, seemingly unmoved
by being the second American chem-
ist in 31 years to be so honored.
In 1909 Dr. Irving Langmuir, a '03
graduate of Columbia University,
came to Schenectady, to the G-E
Research Laboratory, to ask ques-
tions about tungsten wire, its be-
havior in a vacuum. He stayed, just
"looking around" and wondering
why the bulbs of incandescent lamps
blackened so easily. He found out,
and thus developed the gas-filled
lamp. It saves Americans a million
dollars every night.
Then he wondered about atoms co-
operating with electrons and pro-
duced the high-vacuum electronic
tube, making possible radio broad-
casting, which created an industry.
Incidentallv, he contributed a new
type of welding—atomic-hydrogen.
They call him atom chaser, electron
driver. The Swedish Academy of
Science rewarded him — not for
lamps, radio tubes, or welding meth-
ods, but for achievements in pure
science. For just "wondering."
njKSSI
25 MILLION THERMOMETERS
You may have heard about our new
power plant at Schenectady—the
first of its kind ever built. In it
there's a 20,000-kw. mercury-vapor
turbine. The plant uses mercury
vapor for power, the exhaust vapor
producing superheated steam.
270,000 pounds of mercury will be
needed for the boilers. That's enough
for 25,000,000 thermometers. Per-
haps you wonder why we don't use
water. Well, the new process makes
possible some thirty per cent more
power from coal than heretofore.
And we don't expect that those
boilers will be refilled.
W. L. R. Emmet, an '81 graduate of
the U. S. Naval Academy, is the in-
ventor of this mercury-vapor proc-
ess. That isn't all he's done, either.
In his capacity as a consulting en-
gineer at G. E., he developed the
steam turbine from a small begin-
ning to a place of dominating impor-
tance, and he first applied electric
power to ship propulsion.
uNvaste
FLAME WITHOUT SMOKE
Smoke and soot mean wasted
energy. That's what our engineers
thought, too. They rolled up their
sleeves and began to work. For five
years they studied electric control of
oil combustion. And they developed
progressive impact combustion;
they broke a single drop of furnace
oil into a hundred million parts.
In this process, oil and air collide
under pressure, and each drop of
oil breaks up into millions of
particles. Application of heat further
breaks down the oil into gaseous
hydrocarbons; and when the latter
encounter air, the entire energy of
the fuel is converted into hot flame
without loss of carbon in smoke.
This is just one of the features of
the radically different G-E oil fur-
nace — another G-E achievement.
And such men as E. D. Harrington,
a '16 grad of Heloit College, helped
to chuck tradition to the winds. He
was closely associated with the en-
tire development of the oil furnace.
He's now Engineer of the new Air
Conditioning Department.
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DOWMETAL
LIGHT STRONG DURABLE
These Dowmetal castings are
manufactured by the Eclipse
Aviation Corporation in build-
ing their starter equipment
This airplane wheel
support assembly by
the Northrop Corp.
A Dowmetal yoke cast-
ing and tail wheel
This Stinson Model U
monoplane has a num-
ber of Dowmetal parts
in the future by a wider use of this lightest metal,
since it is so easily machined and may be had in the
various forms of die castings, sand castings, forging,
sheets and extruded shapes.
Dowmetal in its various forms will be found equally
useful in other industries where weight reduction is
an important factor. Write for the Dowmetal Data
Book, which gives full information.
THE lifting power of aircraft motors has increased
every year. Present interest centers in the problem
of utilizing this power to lift pay load instead of
dead weight. It has become increasingly evident
that dead weight pays no profit.
Dowmetal, lightest of all structural metals, is find-
ing increasing favor with airplane designers and
builders. Taking out a few pounds of dead weight
here and there is resulting in greater pay load ca-
pacity and lower operating costs, without loss of
strength or endurance.
The Stinson plane shown has a number of Dowmetal
parts. Motors, instruments, wheels and starting equip-
ment in other planes have been made much lighter
with Dowmetal. Greater weight savings will be made
DOWMETAL DIVISION THE DOW CHEMICAL COMPANY • MIDLAND • MICHIGAN
NOW YOU CAN MAKE IT OF
THE TECHNOCRAPH
UNIVERSITY OF ILLINOIS
Member of the Engineering College Magazines Associated
Randall A. Forsbkrh '33 Editor A. S. Kleszewski '33 Business Manager
A. C. Nauman '33 ..Assistant Editor J. L. Naumann '35 Idvertising Manager
E. J. Roesel '33 Issistant Editor 11. \V. Burns '34 Circulation Manager
C. E. McBurney '3+ hi Editor C. M. Hathaway Copy Manager
Assoc. Prof. J. J. Doland Faculty Advisor
ASSISTANTS
Editorial Staff
—
J. Pask, J. Bradish, R. Stevens, W. Barnes, R. Maybury, T. Fleming, F. Strouf,
S. Sehnitzer, E. Strater, S. Sheldon. Business Staff
—
J. Stewart, H. Caquelin,
C. Rover, C. Slaymaker, H. Tracv, G. Svoboda.
Volume XLVII Urbana, Illinois, April, 1933 Number 6
Contents for April
Petroleum Production Engineering: An Expanding Field 3
//'. /'. Howard
Small Job Construction , 6
L.A. Pfaff '33
A Traffic Control Study of An Individual Intersection 8
T. T. Wiley '30
Editorials 12
Alumni Notes 14
I )epartmental Notes 15
Bucket and Shovel 16
MEMBERS OF THE ENGINEERING COLLEGE MAGAZINES ASSOCIATED
Chairman : Robley Winfrey, Iowa State College, Ames, Iowa.
The Iowa Transit
Iowa Engineer
Colorado Engineer
Nebraska Blue Print
Sibley Journal of Engineering
Rose Technic
Michigan Technic
The Ohio State Engineer
The Pennsylvania Triangle
Purdue Engineer
Oregon State Technical Record
Minnesota Techno- Log
Wisconsin Engineer
Tech Engineering News
Cornell Civil Engineer
Kansas State Engineer
The Technograph
Penn State Engineer
Kansas Engineer
Mai quette Engineer
Auburn Engineer
Tennessee Engineer
Published seven times (lining the year (October, November, December, February, March, April, and May) by the Tllini Publish-
ing Company. Entered as second class matter, October 30, 1921. at the post office of Urbana, Illinois. Office 213 Engineering
Hall, Urbana, Illinois. Subscriptions, $1.00 per year. Single copy, 20 cents.
The Engineer
Who is the man that designs our pumps with judgment, skill and care?
Who is the man that builds 'em and keeps them in repair?
Who has to shut them down because the valve seats disappear?
The bearing-wearing, gearing-tearing mechanical engineer.
Who buys his juice tor half a cent and wants to charge a dime?
Who, when we have signed the contract, can't deliver half the time?
Who thinks the loss of twenty-six per cent is nothing queer?
The volt-inducing, load-reducing electrical engineer.
Who takes a transit out to find a sewer to tap?
Who then with care extreme locates the junction on the map?
Who is it that goes to dig it up and finds it nowhere near?
The mud-bespattered, torn and tattered civil engineer.
Who thinks without his product we would all be in a lurch?
Who has a heathen idol which he designates research?
Who tints the creeks, perfumes the air, and makes the landscape drear?
The stink-evolving, grease-dissolving chemical engineer.
Who is the man that will draw a plan for everything you desire
Krom a trans-Atlantic liner to a hairpin made of wire,
With "its" and "ands," "howe'ers" and "buts" who makes his meaning clear?
The work-disdaining, fee-retaining consulting engineer.
Who builds the road for fifty years that disappears in two,
Then changes his identity, so no one's left to sue?
Who covers all the traveled roads with filthy, oily smear?
The bump-providing, rough-on-riding highway engineer.
—Autlior Unknown.
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Petroleum Production Engineering: An Expanding Field
By W. V. Howard
Associate Professor of Geology
ALTHOUGH the petroleum industry is over 70
years old, the commercial production of petroleum
having begun in 1860, it is changing more rapidly
than such an infant as the automobile industry. The
growth of the oil industry can best be shown by the fact
that the production of oil in the United States in 1850
was 2,000 barrels and in 1861 about 2 million barrels;
in 1880 it passed the 20,000,000 mark; in 1901 200,000,-
000 barrels of oil were produced and in 1929 a peak of
over 1,000,000,000 barrels of oil were obtained. Since
1929 there has been a falling off in production to abovit
three-quarters of a billion barrels.
In the early days of the oil industry the principal re-
finery product was kerosene. Gasoline was very largely a
waste product, but with the growth of the internal com-
bustion engine the demand for gasoline has increased,
while, with the development of the electric light, kero-
sene has become a drug on the market. By simple dis-
tillation it is possible to get only a small amount of gaso-
line from a barrel of oil, and it was therefore necessary
to devise new methods of refining as the demand for
gasoline increased, or to produce more crude oil in order
to meet the demand, with a consequent waste of much of
the crude. Thus the first technical group to be called
upon to help the oil industry were the chemists, and re-
finery chemists have succeeded in changing the yield of
gasoline and kerosene from 5.4 gal. and 24.2 gal., re-
spectively, per barrel of 42 gallons to 16.5 gal. and 2.4
gal. Had it not been for the development of the cracking
process and other modern refining methods, it would have
been necessary to produce nearly four million barrels of
crude in 1929—a task which would probably have proved
impossible.
The second group of technologists enlisted by the oil
companies were the geologists. By 1917 the industry
began to fear dwindling reserves and called upon the
geologists to help them find more oil. It was believed
at that time that a shortage of oil was imminent, but the
geologist has done his work so well that, in spite of the
increasing demand there has been almost continuous over-
production of oil since about 1926, and the known re-
serves are greater than ever.
This increased production was made possible not only
by geological work, but by the ability of the supply com-
panies to devise new drilling equipment. (Notice
figure 1 ). The secret of the development of the
new oil fields that have flooded the market with oil in
recent years has not been altogether geology ; the honors
are about evenly divided between geology and deep drill-
Fig. 1. A modern deep oil well, located in Oklahoma. This
particular well is over 10,1100 feet Jeep.
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in;:. When- in 1917 a well three thousand feet deep was
considered a deep well, wells of six, eight and even ten
thousand feet are drilled today with almost as much
ease as a three thousand foot well in the old days. How-
ever, the cost of drilling has increased greatly as a 9,000
foot well costs considerably more than three times as
much as a three thousand toot well.
The above very brief statements are intended to show
something of conditions in the oil industry prior to the
enlistment of a third group of technologists, the produc-
tion engineers. Over-production and increased costs of
drilling have already been mentioned. Obviously over-
production reduces prices and increased costs and reduc-
tion in price of the product inevitably lead to difficul-
ties. Costs of drilling may not be grcatlv reduced, but
costs of production may be lowered in a number of ways,
ami there are a number of ways of attacking the prob-
lem: increasing efficiency of production is the first step,
the second is to make use of this increased efficiency by
reducing the number of wells.
The second step is by no means as simple as it would
seem. In the majority of cases where there are a multi-
plicity of interests in a single Held, it can not be taken
until all interests are forced to realize that it is to their
OPERATOR A
I in. 2. Hypothetical cross section illustrating possible •variations
in frodui linn between the different properties
in a given field.
advantage to permit it. The only person who can demon-
strate that it is to their advantage is the engineer.
An oil held consists of a number of paurN of land,
usually owned by different individuals and leased to a
number ot different oil companies, which produce oil in
varying amounts because of the relation of the leases to
a geological structure. ( Fig. 2 shows diagramatically the
conditions in a field). The development of an oil field
is ordinarih more or less along the following Hues.
1. A wild-cat well discloses the existence of the oil-
bearing reservoir rock. Since, as discoverer of the oil
field, the company drilling this well is considered to be
entitled to the lion's share of the reward, the well is
permitted to How wide open.
2. Spurred on bv a desire to obtain their share of the
oil, and also by the land owners who usually held a one-
eighth royalty on the oil produced from their land, the
oil companies holding adjoining leases drill off-set wells
as rapidly as possible. A discovery well may mean the
drilling of some sixteen wells in an area subdivided into
40-acre leases. If the leases are smaller, more wells are
drilled, with the maximum crowding of wells in areas
which have been sub-divided into town lots. Here two
wells may be drilled on as many lots and there is hardly
room on the lease to store the equipment needed in drill-
ing the wells.
3. As each offset of the discovery well comes in, it is
allowed to flow wide open and more drilling takes place
until the field is completely drilled up and its outline
marked by a ring of dry holes. A dry hole is a well
which strikes water, instead of oil or gas.
4. In a comparatively short time the gas which is
allowed to flow into the air from the wide open wells is
dissipated to such an extent that it can not lift the oil
to the surface and How ceases. The wells are then put on
the swab, that is, they are pumped with a swab which
sucks the oil from the surrounding sand into the wells as
a result of the creation of a partial vacuum in the bot-
tom of the well. This method of producing usually re-
sults in pulling water into the hole, owing to its greater
fluidity than oil.
5. Tubing is run into the wells, through which the
oil and water are pumped, at first from individual wells,
and later from groups of wells pumped from a single
power unit.
6. One by one, the wells cease to produce oil in pav-
ing quantities and are abandoned until finally the field is
closed down with from 50% to 65% of the oil still in
the reservoir.
This method of producing has resulted in alternating
periods of feast and famine in the oil industry. One year
there is a shortage of oil and the next a new large field
is brought in and overproduction follows with resultant
waste, and collapse of the price structure. A program
of holding production down to the level of demand and
of retaining the surplus oil in the ground would not only
have prevented waste of much of the oil obtained, but it
would have resulted in the production of larger quanti-
ties of oil through a longer period at lower cost and at a
time when it was needed.
The first step taken by the engineers in preventing
the rapid depletion of fields was to discontinue the use
of the swab. It was a comparatively simple matter to per-
suade operators that water troubles were increased by
the use of this type of production.
Probably the next point which occupied the attention
of the producers was the use of the air-lift or gas-lift.
I he reasoning was somewhat as follows: If the gas pres-
sure in the producing sand is responsible for the How of
wells, this How can be maintained by returning gas to a
point deep in the well under pressure and utilizing the
energy of this expanding gas. Where gas was not avail-
able for the purpose air was pumped into the wells, or,
where operators feared to take the risk of explosions due
to the presence of an air-gas mixture, nitrogen was used.
The first field in which this method of production was
used on a large scale was in the Seminole field in Okla-
homa. The immediate results were spectacular. Here
was a Hush field with wells flowing several thousand
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barrels of oil per day and seriously embarrassing the price
structure, and by reason of this newlj adopted method
of producing oil, still more was produced and the price
structure collapsed.
Naturally, the oil industry as a whole was seriously
affected, but production by this method was so cheap that
many producers at Seminole made money, even though
the industry as a whole did not. Thousands of small
wells with high cost of production were forced to close
down and just as the industry began to recover from tin-
flood at Seminole, West Texas, Kettleman Hills, Okla-
homa City, and finally East Texas added more oil, so
that the market will probably not recover from the effect
of these fields for some years.
The production engineer, by introducing this cheaper
production method immediately created a demand for his
services in practically all fields in an attempt to reduce
costs there and he soon found what he had begun to
suspect at Seminole, that not only did every field present
new problems, but that no two wells in the same field
were exactly alike. In the case of almost every well, var-
iations in back pressure, size of tubing, size of flow bean,
or flow through straight or tapered tubing was found
empirically to give different results. Obviously testing
the efficiency of producing methods by making changes
without knowing exactly why these changes bring about
the results they do is most unsatisfactory and main com-
panies employ research staffs whose duty it is to endeavor
to discover the fundamentals of the flow of oil and gas
through rocks. This, in turn, is leading to a more de-
tailed study of the nature of the reservoir rocks them-
selves.
From the studies of the reservoirs there will, in time,
result the formulation of rules regarding ttie spacing of
wells. Obviously if a well will drain 40 acres of land, it
is unwise to drill four wells in that 4(1 acres. At the
present time, no one can say whether or not a well will
drain 40 acres, and by the time the information is at hand
regarding a given field, the field is drilled up and the
report tells only what might have been, or what will be
the best method of producing a similar field, should one
be found in the future.
This whole question of drainage of an oil sand is
being vigorously attacked from many angles. Figure .i
shows the increased production resulting from the ap-
plication of back pressure, but it must be remembered
that this figure demonstrates only that it is possible to
remove oil from a well more rapidly than by ordinal)
production methods. Whether or not the total ultimate
production from a lease operated by the gas lift will be
greater than it would have been under the old style
methods is still in doubt. The consensus of opinion ap-
pears to be that pressure control will result in greater
production, but it is not proved.
The question as to what degree of control should be
exercised over individual leases and operators is also a
very live issue. It is well known that carelessness in
drilling wells and in setting casing which leaks water
has resulted in loss, not only to the operator responsible,
but to neighboring leases. There are many plans in oper-
ation at the present time which aim to lessen waste and
to produce a maximum amount of oil without large pro-
duction costs. These include a large number of proration
plans whereby the output of wells is limited to a certain
amount based, in some cases, upon the size of the lease,
in others, on the position of the lease in the field. Still
other bases for prorating the production of a field are
the potential production of the wells when permitted to
flow wide open, potential production under definitely
controlled conditions, the pressure at the bottom of the
hole under flow, the ratio of gas produced per barrel of
oil, or even an arbitrarilj f\xn\ quota which each well
is to be allowed to produce. In tune the most equitable
method of proration will be adopted, hut at the present
time any method may result in the killing of wells, or in
a very irregular distribution ot profits and losses which
naturally results in dissatisfaction on the part <u opera-
tors. A task for the engineer is to devise a method ot
prorating production which will be fair to all concerned
taking into consideration the very different points of view
of all concerned as well as the technical efficiency of the
method. This work has onlv commenced.
Fiij. .?. These curves shew the variation of oil production
with the /'in I; pressure in ivells.
Recently the question of unit operation of oil fields
has come into prominence. It is well known that where
a field is operated by a single company, it is more effici-
ently operated than one in which a number of interests
act independently. It is also well known that unit oper-
ation has functioned only in those fields where there are
relatively few interests, or else where there is a single
organization large enough to impose its will upon the
others. The unit operation of oil fields provides an-
other task for the engineer.
Then, there is the question of producing oil from a
field which has ceased to flow under any system of con-
trol. Such fields can be pumped, but pumping is expen-
sive and the yield small. In Pennsylvania, in the Brad-
ford field, water is being pumped into key wells with
the idea of forcing oil into producers. The method is
highly successful, but is not practicable in other fields.
Modifications of the water flood may prove possible after
a study has been made of the viscosities of fluids under
pressure and the interfacial tensions between the fluids
and the reservoir, the permeability of the reservoir, the
efficacy of dissolved substances in reducing interfacial ten-
sions and freeing oil which adheres to the rock. In some
fields, production is stimulated by pumping gas into key
wells, but in other fields gas pumped into a well may in-
(Continued mi page 111
Small Job Construction
By L. A. Pfaff '33
IT IS often said of late that the graduating civil engi-neers of 193.5 must necessarily use all the ingenuity
that they possess in order to find employment after
graduation. As a result of and possibly a solution to these
statements, I wish to pass on a few ideas which I hope,
for the success of this article, are good ones.
During our four years in college we all have large
structures foremost in our minds and visualize ourselves
as the designer of a bridge or building of gigantic pro-
portions which will surpass every engineering feat ever
accomplished up to that time. High office buildings, long
suspension bridges, great dams, giant power stations float
on the misty horizon of our minds and which we ex-
pect to create after we have won our spurs in school.
( > nt of this haze, however, a new thought arises con-
cerning small structures. Who will build these? They
comprise at least one-fourth of engineering work done
and being done today. Think of the thousands of con-
crete culverts, small bridges, retaining walls, the miles
of sidewalks, curbs, and gutters, together with all the
work that is sublet to the small contractor in building
construction. These and other jobs are all in the small
class and should be considered as an important part of
the work being done today.
In general, the small jobs were not considered im-
portant and were left to the least proficient engineers
and contractors. The small bridges and culverts, for in-
stance, were built, covered with an earth fill, and for-
gotten. To be sure, hardly any of them have failed except
the very oldest, hut a survey will soon show that there
was a great tendency to waste material on almost every
one of these small structures. Now it is in this field that
I consider the chances of the graduate engineer to be very
good both as an engineer and as a contractor, although I
will discuss only the contracting phase. Lastly, I contend
that there are as many problems, as much fun in design-
ing, and as much satisfaction in building the small struc-
tures as there is in that of the large structures, and yet
these little jobs are not considered important by many.
In order to see how the small contractor may make a
good profit on these jobs examine with me the following
highway contract to see where and how the small man
enters into this construction work. Suppose that the let-
ting of ten miles of pavement has already taken place
and the smallest lump-sum bidder has already given bond
and signed the contract. His contract includes everything
necessary to the completion of the highway on that ten
miles except the bridges which are always separate con-
tracts awarded at separate lettings.
Now the small construction man has his chance to
sub-contract work from the lump-sum contractor, and
the advantage of sub-contracting lies in the profit making
fact that the little man does not have to furnish a bond
or provide a certified check.
First, the small contractor gets the culverts on the
ten miles of right-of-way which total, let us say, SOU cu.
yds. of reinforced concrete. At the present time the big
contractor would have bid about $\b. SI I per cu. yd. of
concrete on the culverts since the state furnishes the
cement for the job. Also, the lump-sum contractors have
lately not intended to make a profit on tile culverts but
are required to bid on them as part of the contract. This
is a big advantage to the small contractor who is able to
get the same price for his work. The reason for this lies
probably in the fact that small machinery is necessary as
well as a relatively large crew, together with the trouble
of much moving of equipment, not to mention the risk
and the time required for the contractor to watch the
job properly. So the small contractor gets the job.
First the steel for reinforcing must be purchased ami,
in times like these may be bought for about ljjc pel
pound delivered on the job which, in ninety-nine cases
out of a hundred gives the small man a profit on the
steel. This cost coupled with the cost of excavation which
is estimated at $1.00 per cu. yd. of concrete poured takes
care of the preliminary costs. To explain the estimated
cost of excavation let me say that it has been obtained
through experience and is considered a reasonably safe
price.
In order to reduce the risk and yet make a small
profit on the building of forms these may be again sub-
let to a carpenter contractor who gives a bid at so much
per culvert according to the size of the various ones in
the contract and depending on the wage scale existing.
No profit can be expected in the purchasing of aggre-
gates on a small job of this kind as the state inspects all
that is used in highway construction. This means that
inspectors will be placed at the several gravel pits that
are popular with the purchasing contractors and in this
way any cheap buying is prevented since the quality of
the material will not be acceptable. Then, too, there is
an appreciable waste although that has been diminished
by the specification in Illinois that all material must be
placed on a platform to keep it separated from the soil.
Nevertheless there generally is left small piles of material
upon the completion of each job which is not of sufficient
value to pick up and haul to the next location.
The labor costs are hard to figure. Almost every
culvert contractor must use union labor which is more
expensive than non-union labor. However with the many
new restrictions placed on the working time of laborers,
an increased cost to the contractor is surely bound to
result. On state and federal aid jobs the working time
for one man is restricted to thirty hours per week which
means that two gangs must be hired in order to keep
the work operating continuously. Also all the excavation
must be done by hand, but this is not much of a disad-
vantage on the average culvert since only a very small
percentage are large enough to warrant the use of auto-
matic diggers.
Resides the excavation there is also the cost of steel
setting which enters into the labor total. Here is one of
the greatest sources of profit to the man who does the
small jobs. On all bridges and other large structures the
iron workers' union requires that their men be used to
set the reinforcing steel, raising the cost of the steel in
place a very considerable degree. On these small culverts,
however, no iron workers need to be used to set the steel
as the job only requires two to four hours, and may be
done with cheaper common laborers.
The labor involved in pouring the concrete is not a
large item in the total labor done on a culvert. The aver-
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age amount of concrete to be poured varies from eight
to fourteen cubic yards and does not require a full day
to place in the forms. This part of the work can be com-
pleted in a relatively shorter time because in this state
only full batch mixers may be used and the men work
faster throughout the pouring than on any other part.
A problem in connection with mixing concrete that
may cost the contractor a little something is the prob-
lem of supplying water to the mixer. I do not mean that
it must be purchased, but I do mean that conveying it
to the site is a cost to be figured. Very seldom is it pos-
sible for water to be obtained from the pipe supplying
the paving mixer since paving usually does not begin
until nearly all the culverts are poured. The only re-
course then is to either pipe the water from a different
source at each site or haul it in a tank or in barrels.
The residents along the right of way are generally glad
to give you water from their wells for the benefits they
will receive from the highway. It is generally cheaper
to haul it in a tank or in barrels than to lay pipe for
each job.
The mixing of concrete has been made somewhat
more difficult in the last two years in Illinois because of
the method of proportioning adopted by the highway de-
partment at that time. Under the direction of Frank T.
Sheets, a practical method of estimating the amount of
aggregates and water in concrete was arranged for the
Illinois Highway Department from the information
gathered by Professor Ricbart at the University of Illi-
nois. This method is a means of determining the water
content of the aggregates, of proportioning the aggre-
gates by minimum voids, and of determining the amount
of mixing water necessary after the water in the aggie-
gates has been taken into account. All proportioning is
done using the weight and not the volume of the mater-
ial. It may readily be seen that the new method of
proportioning introduces many new items in the process
of pouring a concrete culvert. First, scales with which to
weigh the aggregates must be supplied and must be of
approved quality tested under certain standards set by
the highway department. Second, a water meter must
be placed on the mixer to insure proper measurement of
the amount supplied to each batch of concrete. Third, a
timing device is necessary in order that each batch is
mixed for the required length of time. Then, too, there is
always a quarrel between the foreman and the propor-
tioning engineer over the amount of water the engineer
designates to be used. The engineer makes four and five
tests a day, following each with an adjustment of the
amounts of sand, stone, and water. Almost without fail
the first test in the morning will result in a setting of the
water meter at a point where the concrete is too dry to
handle, and. as a result the foreman says bad words at
(Continued on page 13)
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A Traffic Control Study of an Individua
Intersection Problem
By T. T. Wiley '30
AFIKI.I) for professional men which has recentlj
developed is that of traffic engineering. The rapid
growth of automobile travel has placed a demand
for service upon city streets and rural highways which
cannot be fulfilled without main improvements of the
roadways and proper regulation and operation of ve-
hicles upon them.
It is the traffic engineer's business to determine the
ways and means by which vehicular travel can best be
accommodated by existing facilities and to point out
and promulgate improvements that are necessary for
the efficient movement of business and pleasure traffic.
This article will deal with one of the most interesting
of the problems which confront a traffic engineer, that
of proper regulation of traffic at an individual inter-
section. The Green and Wright Street intersection at
the west edge of the University of Illinois campus affords
an excellent example for a study of the numerous fac-
tors involved in the problem.
There are five major methods of control of traffic
movements at an isolated intersection.
1. Reliance upon the ordinary rules of right-
of-way and the judgment and ability of the
driver.
2. Stop signals to halt traffic on one street.
3. Time cycle traffic lights.
4. Traffic-actuated traffic lights.
5. Traffic officer.
AVERA6E OAIIY TRAFFIC
SRECN 8. WRIGHT STS
BU>lCUNt. IINC
3576
<«te ""
GOEEN ST CENTER UNE
OFFSETS ABOUT |3 FT
STREET WIDTHS
WBl&MT ST
NORTH 53 FT
50UTH 52 FT
6REEN 5T
EAST » FT
WEST 44 FT
Fig. I.
These methods are listed in the order of their relative
costs, the traffic officer usuallj being the most expensive
control. Stop signs on all tour corners are not men-
tioned in the list. The author has decided opinion that
four-way stops have led to a disregard of all stop signs
and that in practically every case a better method of
control can be devised.
In the study of the Green and Wright Street inter-
sectiorij Method 1 can be disregarded because traffic
volumes are too great to place any reliance upon this
method and because State law requires stop sign control
if no other advanced system is used. Observation shows
that the situation does not warrant as expensive a sys-
tem as a traffic officer. Therefore, the attack on the
problem can be centered on the other three methods.
The first activity during the study is to collect all
available data upon the existing conditions at the cor-
ner, both from the physical and the traffic movement
standpoint. Figure I presents a graphic view of the
characteristics of this intersection. The traffic flows are
for a 24-hour day of average travel and are based upon
main actual counts. With these data available and an
accurate picture of the intersection in mind, the engi-
neer can now proceed to study the problem from all
angles.
It is at once evident that the greatest conflict in ve-
hicle movements is that caused by cars from the east
turning left onto Wright Street against the heavy volume
of traffic bound straight through the intersection from
west to east. Other movements that conflict with the
Green Street traffic are so slight that they can be dis-
regarded, with the reservation in mind that the method
of control adopted should provide opportunity for these
minor movements to take place. Therefore, the attack
on the control problem from the angle of conflicting
traffic movements can be centered upon the separation
of the left turn from the east from the straight move-
ment through from the west.
To separate these movements it is necessary to stop
traffic from the west while the left-turn is made and
then halt the left-turn when traffic from the west is
allowed to proceed. A study of the control methods
available shows that the traffis officer affords the only
reasonable way in which to obtain this result. It must
be remembered that stop signs and traffic lights do not
control traffic movements through the intersection. They
are devices that regulate the entry of vehicles into the
intersection, but once the cars are into the crossing they
must take care of themselves. However, the traffic officer
can restrain a certain movement while permitting others
to take place and he therefore affords a control of traffic
both entering and within the intersection. But, as pre-
viously state, the situation at this corner is not serious
enough to warrant the expense of a traffic officer as the
conflicting volumes are not excessive and the intersection
t unctions fairly smoothly as it is.
The two conflicting movements in question can he
separated, of course, hv prohibiting the left-turn from
the east. However, such prohibition would work more
harm than good as the heavy volume that makes the
turn must have a destination south of Green Street
near the west edge of the campus and prohibiting the
turn at Wright Street would merelj transfer the prob-
lem to Sixth Street one block west.
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At this point let us make a digression from the study
of the problem at hand to briefly discuss the prohibition
of turning movements. This is a method of regulation of
traffic that has been grossly mis-used. Prohibition of a
turning movement at one point merely transfers it to
one or more adjoining locations, as well as usually in-
creasing the distance traveled with a consequent in-
crease in vehicle operation costs and a loss of time. In a
very high majority of cases it will be found on careful
analysis that prohibiting a turning movement merely
shifts or even augments the traffic control problem and
rarely offers a solution. There are exceptions of course,
one of which is shown by a study of Figure 2.
The area shown is in a business district. There are
time-cycle lights at Intersection 2. Left-turns are pro-
hibited at Intersection 1. Traffic counts at Intersection
2 have shown that about 38 perecent of the traffic from
the north turns to the left. During business hours the
volume of left turns varies from 125 to 2(111 an hour.
From the layout it is seen that practically all of these
turns would be made at Intersection 1 if allowed. The
prohibition of this left-turn forces a large number of
cars to travel an unnecessary distance and pass through
a traffic-signalled intersection where they increase the
diffiiculties of control and where they are often forced
to stop by the signals. This regulation also makes the
street east out of Intersection 1 a one-way thoroughfare
in effect, as right turns from the south at this point
are negligible. The use of the no-left-turn regulation is
obviously an injustice to the motorists of the city as well
as a very uneconomical and inefficient use of facilities.
However, this same location affords an opportunity
to make advantageous use of the same regulation. The
no-left-turn sign should be moved from Intersection 1
to Intersection 2, but made to apply only to the north
to east turn. This move will materially aid the traffic
situation at Intersection 2 by cutting out a troublesome
left turn and by making a material reduction in the
volume of traffic. It will cause no hardship to the motor-
ists for they will have available a place to make the
turn which will decrease the distance traveled, keep
them out of a troublesome intersection and often allow
the turn to be made at a time when approaching traffic
from the south is halted by the traffic signals. Figure 3
shows traffic waiting at the north side of Intersection
2, almost half of which would not be in line if the
change suggested were made.
To return to the question of the left turn from east
to south at Green and Wright Streets. It is possible to
install a traffic light system which will establish a period
in which left-turns only are permitted or one in which
only the one movement is allowed. Likewise, it is also
possible to permit left-turns to be made against a red
light. This latter method is to be frowned upon because
it engenders disrespect for the red light, confuses strang-
ers in town, is contrary to regulations at traffic lights
already in the nearby vicinity, and would be difficult
in operation on account of restricted street area to the
east of the intersection. A three-phase signal such as first
mentioned is subject to practically the same criticisms
as just given besides being more expensive in capital and
operation costs. Such possible regulations bring up the
question of the feasibility of any time-cycle traffic light
installation.
For the sake of simplicity and briefness, the details
of time-cycle operations such as width of streets, maxi-
mum flows, speeds, etc., will be disregarded. Therefore,
the time-cycle must be established on the basis of average
traffic volume which is shown graphically in Figure 1.
The length of cycle should be such that all traffic
is allowed to pass with a mimimum delay. This means
that the cycle should be the shortest one that will per-
mit the passage of all traffic. The red and green phases
ot the system should be divided between the two streets
on the basis ot traffic volumes. The conditions at this
intersection arc such that ordinarih onh one lane is
used for entries from the west, south, and east and two
from the north. Consequently the time-cycle must In-
split on the basis of the total entering traffic from the
first three directions and on half of that from the north.
Fig. 2.
This is what must be done if the factors of street
widths, acceleration, speeds, etc., are disregarded. It is
evident from Figure 1 that if the cycle is established so
that the traffic from the south can pass on the Wright
Street green signal and so that the Green Street traffic
from the east can pass on its green signal then the op-
posite entries can also pass, as they are smaller in volume.
Therefore, the cycle should be split up in proportion to
the relative volumes of traffic from the east and south.
From Figure 1 it is calculated that the Green Street
green signal should be 8050/2892 = 2.8 times as long
as the Wright Street green signal. The minimum length
of green that could possibly be used is 10 seconds. As-
suming Wright Street to have the green light for 10
seconds, then Green Street should have it for about 28
or 30 seconds, the the total cycle would be 40 seconds.
However, a careful analysis of this intersection would
show that, during the periods of maximum flow, the 10
second interval for Wright Street would be too short
and would cause an undesirable accumulation of traffic
south of the intersection. A green interval of at least
15 seconds duration would be required. A cycle giving
the right-of-way to Green Street traffic for 45 seconds
and to Wright Street for 15 to lb seconds would prob-
ably be satisfactory.
Now assume that traffic on both streets flows at a
uniform rate. Then, the time-cycle signal would stop
one-fourth of the traffic on Green Street and three-
fourths of the Wright Street volume. Conservatively
assuming that 80 per cent of the average daily traffic
would pass during the hours that the signal would be
in operation, it is calculated that at least 5830 vehicles
would be required to stop per day. This is an ultra-con-
servative estimate, as investigators have shown that al-
most invariably the proportion of cars stopped by traffic
lights is appreciably larger than the time-cycle phase
ratio. This is due to the fact that cars halted by the red
light require time to get under way when the green
appears and thus retard and even stop vehicles which
have arrived at the intersection shortly after the change.
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The stopped cars would be delayed for periods of
time varying from a traction of a second to over 4^
seconds. Investigations by the author have shown that
the average length of delay at existing traffic signals
in Champaign-I rbana varies from 1(1 to 15 seconds.
It is probable that the installation o f a time-cycle signal
would cause stops of an average length of 1 5 seconds.
Research performed by the author as a part of his
graduate study showed that the cost of stopping and then
starting a car in a given distance is considerably greater
than running the same car at a uniform speed over the
same distance. Experiments performed upon three pas-
senger cars indicated that the excess gasoline consumed
would in itself amount to almost one-tenth of a cent.
With all factors taken into consideration it was shown
that stopping and starting a car for such things as traffic
signals costs approximately (1.2 cents for each stop.
It has been shown that a time-cycle signal would
entail 5830 stops per day at Green and Wright Streets.
Stop signs to halt Wright Street traffic require about
4570 stops per day. The difference is 1260 stops in
favor of the stop sign control (low score wins). 1260
times 0.2 cents equals $2.52 per day as the additional
cost of a time-cycle traffic light compared to stop signs.
Investigations at this corner have shown that the average
length of stop with the present control is about 5 sec-
onds. It is easily calculated that a time-cycle traffic signal
would cause 5840 more hours of delay per year than the
present system.
A type of control which is almost always superior
to time-cycle traffic signals is a traffic-actuated light sys-
tem. This system consists of the regular light standards,
but, insetad of being operated by a clock to give a pre-
determined right-of-way period to each street, the time
distribution of red and green signals is based upon traf-
fic demand by means of detector units. These detectors
are placed in each entering street so as to send an elec-
trical impulse to the control box each time a vehicle
crosses one of them. The control box contains relays and
time mechanisms which change the display of lights to
suit the traffic demand as determined by the detector
units.
Installations of this type have been very successfully
operated in almost every situation. A brief study of such
a system in East Peoria. Illinois, showed that only 2"?
per cent of the total traffic was halted by the traffic-
actuated lights, while a time-cycle installation would
have stopped 4^ per cent of the traffic. Less than 3 per
cent of the traffic was stopped by the traffic-actuated
lights at a time when there was no traffic on the cross
street.
No data are available concerning the number of cars
stopped by the stop signs at Green and Wright Streets
when there is no vehicle on Green Street to claim the
right-of-way. However, with Peoria information taken
as a basis for assumptions, it seems likely that only 20
per cent to 25 per cent of the total traffic would be
stopped by traffic-actuated lights. The number of stops
would then be an amount between 40(10 and 5000 daily.
This is a considerable reduction over time-cycle opera-
tion, but it is not greatly different from the number
stopped by the present system of control. The average
length of stops under vehicle-actuated light control is
less than that required by time-cycle signals but would
certainly be greater than five seconds. Therefore, the
stop sign method is superior to the traffic-actuated signals
as far as length of stop is concerned.
The present system of control, signs to stop traffic
on Wright Street about to enter or cross Green Street,
requires the least delay of the methods discussed and
is as efficient as traffic-actuated lights and much better
than time-cycle signals when stoppage of traffic is con-
sidered. Therefore, from an economic study, there is
no justification for any change to a traffic light system
of control.
This conclusion is borne out by close observation at
the intersection which operates remarkably well as it is.
However, just before noon on each weekday there oc-
curs an unusual condition occasioned by the closing ot
classes at the University. During this time the traffic
movements change in relation to each other with the
Wright Street traffic assuming a more important share
in the movements. To facilitate the movements during
this period a capable traffic officer should be placed on
duty for about 1 5 minutes. This man must have the
knack of directing traffis in a manner to cause the fewest
stops, the shortest delays, and a continuous How of
traffic through the intersection. This pre-noon period is
one in which the left turn from the east causes the most
trouble and, as heretofore pointed out, a traffic officer
is the only means of properly controlling this move-
ment.
On the basis of the foregoing study it is seen that
there need be no change in the present system of traffic
control at Green and Wright Street except that a capa-
ble traffic officer should be placed on duty from about
1 1 :45 a.m. to noon. However, a study of the physical
characteristics at this corner shows that improvement:,
can be made in them.
First, Green Street west of the intersection is a busi-
ness block in which double parking is prevalent, much
of which is done by delivery trucks in the process of
loading or unloading. There is no reason for the exist-
ence of this situation as alleys exist upon which these
trucks can do their loading and unloading and an occa-
sional patrol by a policeman would soon remedy the
double parking problem. Double parking restricts the
traffic area and distracts the attention of drivers which
should be centered on the intersection.
Fig. 3.
Second, busses travel through this intersection on two
separate routes. One utilizes Green Street entirely, and
the other uses Green Street to the east and Wright Street
to the south. These busses stop for passengers before
entering the intersection. Therefore, at frequent intervals
the intersection is confused by having a bus stopped in
such a manner as to restrict entry of other vehicles into
the intersection. Of course, these busses are supposed to
pull over to the curb when they stop but the space for
such action is so restricted by parked vehicles and by
the pavement width of Green Street to the east that the
busses cannot, at least they do not, pull out of the traf-
fic area.
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There arc several remedies for this situation. The
busses that go through on Green Street turn to or from
the south one block west at Sixth Street. They should
turn at Wright Street as do the others as they can give
as good service on this route, and the change will elimi-
nate part of the confusion at this intersection. With this
change, there still remains two stopping zones to be
provided. With the present pavement widths, both zones
should be established on Wright Street. Parking on
Wright Street should be restricted sufficiently to allow
busses from the south to pull well in towards the curb
and the busses should be required to do so. Busses from
the east should have a space allotted to them at the west
curb on Wright Street just south of Green Street. This
change will eliminate a large amount of confusion and
delay caused by the present stopping of busses on Green
Street. These loading zones should be established in a
manner that will permit a reasonable degree of unob-
structed vision to drivers on both Green and Wright
Streets. With respect to this problem, parking on Green
Street just west of the intersection should also be ade-
quately restricted to provide sufficient sight distance for
vehicles on Wright Street.
Fig. 4.
The third and most important change that should
be made at this intersection is the re-alignment and wid-
ening of Green Street to the east. The present offset
in Green Street causes most of the difficult}, at this
intersection. The attention of the driver is too widely
diverted at this intersection by changes in direction and
type of pavement and by the too wide range of vision
that is required to view the whole intersection. Green
Street to the east should be rebuilt so that its center
line is continuously straight through the intersection
both at this intersection and at Matthews Street, two
blocks east. A pavement 44 feet wide built on a long
reverse curve through the campus and centering on the
existing pavements at each edge of the campus would in-
crease the traffic efficiency at this location, provide more
parking space, decrease chances of accident, and improve
the riding qualities of the roadway. The appearance of
the campus would also be improved to a marked degree,
as the change would necessitate removal of many
gnarled trees which create a gloom so dense as to pre-
vent the growth of grass under them and which obstruct
what should be a pleasant view of the campus.
The Green and Wright Street intersection has been
discussed with respect to all five of the major systems
of control. It has been shown that the present control
system is the cheapest and best way to operate the cor-
ner. Several factors have been neglected that would be
taken into account when a more detailed study were
desired. Sight distances, speeds, parking regulations, have
been lightly dealt with. The pedestrial problem has been
completely neglected. Although there is considerable pe-
destrian traffic it is of a nature which neither needs
nor would follow traffic signal regulations. Hut although
these and other factors have been partially or wholly
neglected, it is evident that traffic control is not desirable
except as an auxiliary to stop sign control during a short
period, nor is a time-cycle traffic light system useful in
this situation. Traffic-actuated traffic signals would give
good results but would offer small advantage over tin-
stop sign method now in use. Therefore, as the latter is
cheaper, it is undesirable and uneconomical to adopt
any other method.
It should be evident from this study that traffic con-
trol at intersections offers many problems with many
possible solutions. It is regrettable that traffic control is,
to a great extent, under political influence and that so
few solutions are based upon studies and analyses by
capable traffic engineers. Traffic control problems cannot
be intelligently solved by the average city councilman for
they are individual in character and require technical
study by trained and experienced persons who have made
a practice of and developed a mind adaptable to intelli-
gent solution of this vital factor in the transportation
system. When the motoring public realizes the extent
to which it is penalized by the haphazard adoption of
traffic regulations, then we are bound to see a great im-
provement in the handling of traffic on streets and high-
ways for the public will demand that control be placed
under the direction of competent traffic engineers.
Petroleum Production Engineering
(Continued from pay? 5)
crease production on a lease half a mile away and not
affect the lease in which the gas is being introduced, and
in still others the gas by-passes the oil and does not affect
production anyhere in the field.
In an article of this kind, it is not possible to hint at
more than a small number of the problems awaiting solu-
tion. These problems are as important as they are varied,
and they can be attacked successfully only by the man
who has a thorough training in the fundamentals of
mechanics, thermodynamics, hydraulics and sub-surface
neology. Less well-trained engineers may be able to make
advances in our knowledge but that is mainly due to the
fact that the problems are so immense and so little under-
stood that the results of any study constitutes an advance.
At the present time men acutally engaged in petroleum
production engineering are men who were formerly min-
ing, mechanical, electrical or civil engineers, physicists,
physical chemists or geologists. Some of the best are prac-
tical men who have had years of experience and only a
limited training. A number of universities have developed
departments of production engineering, and these are
successful in direct proportion to the amount of funda-
mental training which the students receive. As in so many
other branches of engineering, the only place to learn
petroleum production engineering is in the field. Funda-
mental training plus experience are essential before one
can predict with any degree of accuracy the effect of
doing something at one end of a pipe on a mixture of
gases, liquid and porous rock at the other end of the pipe
one to two miles underground.
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Wasted Education
The current drive for economy in the performance
(it governmental functions has hit the state universities
very hard. Appropriations have been trimmed to a mini-
mum, and in some cases to the danger point.
There is one source of great waste that is seldom.
it ever mentioned. That source may be termed "wasted
education." By wasted education we mean the time and
money that is spent on some students trying to make
them engineers, lawyers, or whatever the case may be,
when all the while they were never intended to become
engineers or lawyers, but rather farmers or accountants.
When we were freshmen, we were told that one out ot
every five of us would receive a degree in engineering.
The other four would either Hunk out or change to an-
other curriculum. Every semester sees the passing of
many students, either from the University altogether, or
from one College to another.
The source of trouble does not lie altogether with
the University. It commenced main years ago when Mr.
and Mrs. Brown decided that Johnny Brown was cut
out to be an engineer because he always liked to make
tilings with his Daddy's tools, or because he was so adept
at his arithmetic. High school vocational guidance con-
tinued to mislead him. As a result, he came to college to
become an engineer, and we know the rest of the story.
It seems to us that some type of comprehensive ex-
amination might be given to each student after the first
or second year, and from that determine which of the
students should be allowed to continue with their present
curriculum. Such a plan has been adopted at several uni-
versities and has met with a great deal of success. The
men failing to make a satisfactory grade on the examina-
tion might cither be put on probation, or else excluded
from further registration in that College.
When we think of the main' men who never finish
their course in engineering, it seems that some such plan
as this deserves serious consideration.
Hello, Landscaper!
( )ne hundred and fifty years is a long time to spend
down cellar, but the landscape architects have spent all
this time in obscurity with the cherished hope that the
time would come when some one would let them up into
the light of day and recognition. The landscape architect
has been trying to impress the architects and engineers
with the necessity of his services. He has attempted to
show them that there is as much difference between a
glorified gardener and a college graduate of landscape
architecture as there is between a college engineer and a
three months correspondence school engineer.
Along about the end of the eighteenth century when
"Capability" Brown was cutting down the boxwood
hedges trimmed into tea kettles and leafy peacocks to
transform these so-called formal parks into native Eng-
lish gardens, the term landscape architect or landscape
gardener first came into use. But it has had little prestige.
The engineer and architect have state board examina-
tions to pass before they can practice. These examinations
attempt to distinctly divide the field into the qualified and
the unqualified. But the capable landscaper doesn't have
proficiency examinations to inform the public that he ha-;
learned his profession through effective study and work
and not by sowing grass seed. Anyone with a hoe, a few
potted plants and his name in the classified section of the
telephone directory becomes a landscape architect. It is
doubtful if the efficient landscaper should fight for state
board examinations. The public safety demands that
structures built by the architect or engineer be properly
constructed. As the public safety is not involved, the
landscape architect would probably meet with a storm
of indignant protest were he to attempt to regulate the
men who were allowed to practice his profession.
Main' of the architects who have done successful resi-
dential planning in the last few years have secured their
results in collaboration with a landscape architect. The
value of an efficient landscaper proved such a benefit
both financially and professionally to the architect that
now he insists the client secure the services of a good
landscape man before construction is started. The engi-
neer has learned that the public is concerned with the
appearance of his job and the setting in which it is placed.
Nowhere has this been so conclusively proved in the last
few years as in the State of New York, where a com-
prehensive system of state road parkways has been under
construction.
The landscaper is gaining recognition and he hope
some day to be able to take his seat beside his brother in
architecture and engineering.
Undergraduate Research
An opportunity is offered for the undergraduate stu-
dent in engineering to engage in independent research
upon any phase of highway construction or the testing of
materials affecting the construction of highways in the
course on advanced highway materials presented by the
civil engineering department of the I niversity. This
course is an essential feature in the curriculum of the un-
dergraduate student in the highway option of civil engi-
neering and should be extended to include other phases
of undergraduate work in engineering. This course ful-
fills the need for a study of the common every-day engi-
neering materials which enter into the construction of any
engineering structure.
The essential purpose of this undergraduate research
is not the prospect of making some startling new dis
covers which will revolutionize the engineering profes-
sion, but that of presenting an original problem to the
undergraduate with no restraining influence as to the
method of attack. This method of attacking problems has
been used in graduate work constantly and there should
b? no logical objections to extending this method of edu-
cation to the upper classes of undergraduate students. If
the purpose ot an engineering education or the function
of the undergraduate are to realize a capacity for inde-
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pendent thought, what better means of fulfilling these
objectives than undergraduate research may be employed ?
An accumulation of information contained in a text-book
with no correlation to the practical features of this in-
formation is not very conducive to independent thinking.
The advantages of this method of presenting an op-
portunity for independent thought and analysis are evi-
dent when the fundamental features of this research are
considered. The student is allowed to work upon any
subject in the field of highway construction or the testing
of highway materials which is of especial interest to the
student. Independently, he proceeds to accumulate infor-
mation on the subject in which he is interested. At the
end of the semester a report on the subject of the under-
graduate's research is presented to an audience. His
official grade is based upon the final report alone. This
method of education more nearly approaches the practical
phase of engineering education than an examination every
six weeks and forty-nine problems to make the periods
between examinations seem shorter to the undergraduate.
The distinction between upper-classmen and the grad-
uate student is so fine that there seems to be no reason
why undergraduates should not be permitted to engage
in the same type of research.
because the rest ul the race could never be disposed of
permanently. It is doubtful whether such an experiment
would prove successful, if for no other reason than the
tact that the scientists would soon tire of the economists.
Forward, March!
Within a few weeks hundreds of students will have
finished their college careers and set forth into the fields
beyond. What lies ahead ? This has been a very puzzling
question to answer in recent months, but it seems to us
that the crisis in our economic unsecurity has been passed.
We have reached the bottom rung of the ladder and can
go no lower, so the only way to move is up. Business,
production, and employment will all follow the rise that
has already begun.
The machine is the invention of the engineer and he
must be the one that is capable of handling it and re-
establishing our social life. We do not need fewer ma-
chines and engineers, but we do need more and better
social planning. There are many occupations existing
today that were unheard of a decade or two ago. We are
not living in a stagnant world, which fact is evidenced
by Nature all about us. We will go forward to fill and
create new positions that are myths to us today.
Employment is directly related to the financial pos-
sibilities and responsibilities of the employer. Employment
will follow when the employer takes the forward step,
and we should all do our part in aiding this action. Sound
judgment and clear thinking will aid materially in get-
ting us around the corner and onto that New Street.
A Modern Utopia
Speaking before the British Association for the Ad-
vancement of Science, Professor Miles Walker, of the
University of Manchester, has recently proposed the
establishing of a colony peopled entirely by scientists, en-
gineers, and economists. Its purpose would be to set up
a city free from the waste and corruption that is so preva-
lent in our times. The inhabitants would, necessarily, all
be on an equal plane, thus aiding materially in eliminat-
ing the aristocracy that tends to creep into our modern
democracy because the rulers are of a greater ability than
the average person.
The experiment might show what this world would
be like if it were peopled entirely by scientists. Such a
state of civilization would, of course, be quite impossible
The Next Issue
With the opening of A Century of Progress in a ver\
short while, we think it will be of interest to our readers
to know that the May issue of The Technograph will
contain numerous stories and illustrations concerning the
Fair. We hope that these will arouse your interest to a
sufficient degree that you will take a trip to Chicago this
summer and visit it. It will certainly pay you, if for no
other reason than to merely see the buildings which are
of such a unique style.
Small Jobs
(Continued from pai/r 7)
the engineer while the first batch goes into discard.
Of course there are many other problems in building
culverts and plenty of worry for the contractor, but the
advantageousness of constructing these small structures
lies in the fact that big problems which slow up work
anil cost much money are absent. True, there may be
water, but a great quantity of it cannot possibly exist
where a culvert is large enough to cany the maximum
How. The temporary passage over the stream is con-
structed of a few stringers and planks in not over two
hours. Digging may be difficult, but a small amount of
dynamite will save much more than its cost if properly
placed and fired. Are there any large problems in this
type of work ? Very few.
In dealing with problems, their presence and their
absence in culvert construction, I have been talking from
the viewpoint of the small contractor. I have tried to
explain how the simple solution of the majority of the
troubles encountered meant an increase in profit as well
as the absence of big problems meant profit. So let us
look at some approximate figures in terms of unit costs.
Cost per in. yd.
Item of concrete poured
Excavation $ 1.00
Forms in place 7.50
Steel in place 1.45
Aggregates J.SS
Mixing and pouring concrete 2.15
Miscellaneous 9(1
Profit to small contractor 1.65
Total $16.50
The above figures show what the costs on an average
job will be, that is a job consisting of around 800 cu.
yds. of concrete in the culverts. Of course the profit
shown here will be lower than the actual profit on a
string of culverts containing 1500 cu. yds. for moving
from one site to another is comparatively cheap. Then,
too, the outside forms may be moved in sections and will
not need complete building up for every culvert.
It would be well, then, that we as graduating engi-
neers think about these small structures and realize that
they do have an importance in the present construction
program of this country. This pursuit may mean our
bread and butter at some time or other and is well worth
careful study from both the designer's and the contrac-
tor's angle.
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George E. Warren. c.e. '11, has recently been ap-
pointed Vice-President and Manager of the eastern
operations of the Southwestern Portland Cement Com-
pany with headquarters at Osborn, Ohio. While in school
Warren was a member of Triangle fraternity. After
graduation until 1913 he worked for the Baltimore
Sewage Commission. From 1913 to 1915 he was engineer
and superintendent with James Ferry and Sons Incorpor-
ated, Contractors. Warren was assistant engineer and
then assistant general manager of the Portland Cement
Company, Chicago, until his recent promotion. He was
appointed to the Executive Committee of the American
Society for Testing Materials in 1920. He was married
to Helen Piatt in 1914. They have a daughter, Patricia
Ann, horn in 1916.
C. H. Howell, c.e. '05, has recently been appointed
chief engineer of the Middle Rio Grande Conservancy
District with office at Albuquerque, X. M. The preced-
ing four years Cleve has been chief engineer for the J.
( i. White Engineering Corporation in Mexico City.
Since graduation he, with the exception of six years spent
in railroad location and construction, has been continu-
ously in irrigation work.
EUGENE KENYON, a.e. '05, is married and has four
children, two of them being grown up. Eugene is a con-
tractor in Sacramento, Calif.
George Corwine, c.e. '09, still retains his position
of district engineer for the Wyoming Highway Commis-
sion with headquarters at Newcastle, Wyo. He is also as
yet unmarried.
Hugo Layer, c.e. '11, is a structural engineer for
tlie city of Chicago. He and his wife, Hazel Berg Layer,
have three children and live in Winnetka, Illinois.
GERALD Cimre, c.e. '20, has been doing consulting
city planning work in Ohio for the last ten years. He is
now located in Nashville, Tenn., where he has had the
chance to work out a plan of future development for that
city.
Cl LLEN ParmELEE, m.e. '25, is living in St. Louis
and holding down a job with the Sears & Piou Com-
pany. He is working on air conditioning machinery at
present.
Ralph W. Armstrong, e.e. '25, is at leisure at pres-
ent and is taking work here in preparation for his Ph.D.
Ralph was with the Westinghouse Company tor five
years.
H. E. C.RAIN, m.e. '28, holds a position as testing en-
gineer at the ( irand Avenue Station with the Kansas
Citj 1'ou er and 1 /ight Co.
Henry C. Breidert, c.e. '98, died March 14. After
graduation he secured the position of city engineer in
his home town, Havana, Illinois, not long after which
he became a draftsman for the C. M. & St. Paul rail-
road. In 1902 he obtained a position with the Keystone
Bridge Works as an estimator and designer. From the
Keystone he went to a similar job with the Ft. Pitt
Bridge Works in 1905. The Ft. Pitt company made
him chief contracting engineer in 1924.
L. L. Tali.yn. i.e. '01, who for many years has been
division engineer at Scranton, Pa., for the Lackawana
railway has been made division engineer of the Delaware,
Lackawana & Western Railroad. His headquarters are at
Hoboken, N. J. He has charge of the maintenance of
way of the railroad's territory in all of Pennsylvania and
New Jersey. It is due to the consolidation of the rail-
roads that the extention of his division was made possible.
Francis Herndox, 11, received his M.S. in
electrical engineering at the close of the semester just
past.
J. L. WlLLIFORD, m.e. '28, is managing to still hang
on with the Kingan and Company of Indianapolis. He is
in the industrial engineering department.
Mitch Kenorick, m.e. '28, reports that he continues
to make poor heating systems ami then holds post mor-
tcms over them. He is with the Reliance Engineers, Inc.
Dick Heberi.ing, m.e. '32, was back on the campus
tor a short visit not long before the mid-semesters.
Bud Andersox, c.e. '32, spent the week-end of April
1 renewing acquaintances on the campus. Bud has about
decided that there are no jobs left in the United States.
E. W. De Berard, c.e. '31, until the first of March
worked with the government engineers in the Kansas
City office.
Art Guess, c.e. ex'33, is with the United States En-
gineers with headquarters in Cape Girardo.
A. G. Merkel, m.e. '28, still retains his position with
the C. A. Dunham Company, heating systems, in New
York. He is married to the former La Verne Livezy.
W. F. AlKMEN, arch. e. '28, has a position in the
engineering department of the Herman Nelson Co. at
Moline.
D. ( ). BAKER, c.e. '28, is with the Illinois Division of
Highways at Mason City, 111.
R. C. BALLARD, e.e. '28, works in the laboratory of
the I . S. Radio and Television Co. at Marion, Indiana.
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Tau Beta Pi
A meeting of Tau Beta Pi, honorary engineering fra-
ternity, was held Wednesday, .March 31, at Wesley
Foundation, for the purpose of pledging fifteen juniors
and one senior to the group. Membership is
chosen from the upper eighth of the junior
class and the upper fourth of the senior class.
There are no set scholarship requirements for
membership, but scholarship and character are
important. Of the sixteen students pledged, 1(1
of them are students in the department of
physics and electrical engineering, three from
the department of civil engineering, two from
mechanical engineering, and one from general engineer-
ing drawing. The junior pledges are J. Holland, J. V.
Shelford, F. R. Turentine, C. K. Ruddick, W. Wiese,
H. S. Shott, R. C. Retherford, J. M. Glass, J. T. Dun-
lap, J. D. Kelley, A. G. Mutimer, W. A. Knight, E. R.
Birkicht, E. J. Epstein, and T. A. Olsen. B. T. Darling
was the only senior pledged.
Synton
Members of Synton, professional radio fraternity, in
accordance with an annual practice, are donating their
time to instruct a class in code and amateur radio theory.
The theory has been carefully planned to fulfill the re-
quirements necessary to pass the government examination
for amateur radio operators licenses. The members of
Synton who are conducting the class have passed the ama-
teur license examination, and some have passed com-
mercial license tests.
A. S. M. E.
The A. S. M. E. Society held a meeting Wednesday
evening, March 29, in room 107, Mechanical Engineer-
ing Laboratory. An interesting talk was presented by
Prof. E. E. Lee of the department of com-
merce, that dealt with various international
adjustments that would have to be made be-
fore business could be restored to a normal
basis. J. R. Henderson '33 talked on March,
16 on "Some Interesting Aspects of the Powerton Gen-
erating Station" at a meeting of the student branch of
the A. S. M. E.
Keramos
Keramos, honorary ceramic fraternity, held a pledg-
ing meeting at the Lambda Chi Alpha house on Wednes-
day, March S. At that time the following men were
pledged: C. W. Henson '33; W. P. Keith '34; }. A.
Pask '34; R. P. Stevens '34; W. P. Ward '34; J. C.
Bell '35 ; and R. R. Sherrill '35. The formal initiation
was held on Tuesday, April 11, preceded by an in-
formal initiation at the Ceramics building on Saturday
afternoon, April cS.
A. I. E. E.
Mr. Alfred Hertz, head of the testing department for
the Public Service Co. of Northern Illinois, gave an ex-
ceedingly interesting talk assisted by motion pictures on
the "Solar Eclipse of 1932." The pictures
were taken at Kennebunk, Maine, with a
camera made by Mr. Hertz, which accounts
for the startling pictures that were obtained.
Three speakers were on the campus during
March to lecture before the student branch of A. I. E.
E. E. S. Darlington of the General Electric research
laboratories, Schenectady, N. Y., spoke March 15, on
"Electrons in Overalls" in 215 Electrical Engineering
laboratory. The second speaker was Alfred Hertz, while
the last of the series was presented on March 29 by R. J.
Wiseman of the Okonite Company, Chicago and Passaic,
N. J.
Mining
The mining exhibit on the second floor of the Trans-
portation building included some interesting features
during the first week of April. Included in the display,
was a Burrell all service gas mask which has been ap-
proved by the United States Bureau of Mines. The army
masks used during the World war offered no protection
against mine gases like ammonia and carbon monoxide,
but the Burrell mask contains an absorbent which con-
tains a mixture of oxides of mangenese, copper, and
sometimes silver and cobalt. These oxides prevent the
entrance of mine gases, and are efficient for a period of
two hours. Associated with the use of these masks, is the
safety mine lamp, which will not burn in less than 17 per
cent oxygen, and therefore indicates the safety of en-
trance into a mine.
American Ceramic Society
The members of the American Ceramic society, stu-
dent branch, had a rare treat on Wednesday night,
March 15, when a number of reels of motion pictures
relative to the ceramic industries were shown by repre-
sentatives of the Anaconda Lead Products Company of
East Chicago, Ind. These reels were excellent in their
treatment of the ceramic industries as a whole and it is
hoped that other similar presentations can be made in
the future.
On March 22, Mr. Alfred Hertz of the Public Serv-
ice company of Northern Illinois presented a film entitled,
"The Manufacture of Electric Porcelain," in 218 Cer-
amics building.
Dr. John H. Chesters, of Oldham, England, gave an
interesting talk to members of the society on Wednesday
afternoon, April 5, at the Ceramics building. He dis-
cussed "Induction Furnace Linings" and told of the work
that he is doing here at the University where he is on a
two year fellowship from England.
16 THE TECHNOGRAPH April, 79.?.?
BUCKET and SHOVEL
Spring is here at last. "Yet nor the days of birds nor
the sweet smell of different flowers in odor and in hue"
could make us believe that Spring were here if it were
not presaged by pungent, all pervading smell of fertil-
izer. (The kind they try to grow grass with in front of
Engineering Hall).
Poor Slattery's face is becoming flushed. Why don t
ynii stop using toilet water. Jack?
Hob Hurt, ex'29, still taking physics because he thinks
when two bodies come together force is not necessary to
generate heat. Why don't you draw a picture for your
instructor, Bob?
And then there's the dumb M. E. who packed up his
bag when another asked him to go to "Grand Hotel"
with him.
E. E. grad—Good morning, sir, I m an elec trical
engineer.
Boss on job—That's all right, my good fellow.
Here's a quarter
—
go buy yourself a square meal.
Ed Stephens met a girl in a revolving door and they
have been going around together ever since. She was
only a shoemaker's daughter but she gave him her awl.
It has been rumored that Pete Missman took a Kresge
girl out last night and stole a kiss. She calmly replied,
"Will that be all, please?" Conclusion?
( ) lirien—"Handsome men are always conceited."
Gullic—"Not always; I'm not."
The only thing as illegible as a doctor's prescription
written with a post office pen is the rumble seat of a
second-hand car on Burrill Ave. is Jonssen's formula on
deep bins written on one of the hand engraved desks of
E. H.
Then again maybe the professor who sent his wife
to the bank, and kissed his money good-bye wasn't so
absent-minded after all.
Stupeiu Colossal! Breath-taking! Positivelj ef-
fort-inspiring is the discovery of the making from the
fleece a hydraulic ram. Donaldson always thought it was
from the goats of the Iron Mountains.
P. S. ( Potokar is working on a process by which
shoe leather can be made from the hide of a hydraulic
boi e i
.
Prof. Huntington—"Your recitation reminds me ol
Quebec."
Zintel
—
"How is that?"
Prof. H.—"Built on a bluff."
Then there is the sad case of the engineer who thinks
that polygon is a parrot that has escaped.
An Indian maiden from Three Lakes, Wisconsin.
Reservation had saved her scanty allowance from the
government for several years so she might be able some
day to visit the city of Milwaukee. L pon arriving at a
hotel, the clerk inquired if she had made a reservation.
"Nope," she replied, "only the chief and four bucks."
Easter time always recalls that story about the mother
who hid the Easter eggs under the setting hen so that
her four year old son, Bobby, couldn't find them.
I 'pon going into the chicken house the prize rooster
of the Hock got a glimpse of the colored eggs and outside
he marched. Hew over the fence and gave the neighbor's
peacock a flogging.
—Smokehouse Monthly.
Quick, Doc, the smelling salts. At a recent A. S. C.
E. meeting, Mr. Bomba of Bomba and Bomba gave an
exhibition of oratory. His closing words were, "I am
indeed sorry, fellow engineers, if I have spoken too long.
It so happens that I do not have a watch and I see none
in the room."
( )ne of his attentive audience pointed to an object
behind the platform saying, "Well, alderman, there's a
calendar behind you."
Little Oswald always had a desire to go up in an
aeroplane. One day his uncle gave him permission to make
a flight, and he told the pilot to ascend to the heavens
also cautioning little Oswald to use his parachute if he
became ill, and to count to twelve before opening the
parachute. They went up very high and little Oswald,
becoming sick, jumped from the plane, counting as he
went down—one, two, etc., up to ten. Then he landed
on the ground with a resounding smack. Little Oswald's
uncle stood over him and laughed and laughed because
he knew little Oswald could only count to ten.
Then there is another story about little Oswald, who
was captured by the Cannibals ami was going to be eaten
by them. While little Oswald was cooking he just
laughed and laughed ; he knew there wasn't enough to
go around.
Judge: "I fine you a dollar and ten cents for beating
your wife."
Prisoner: "What's the ten cents for?"
Judge: "Federal tax on amusements."
"I hear he was a big gun at college."
"That so? What kind ?"
"A sort of smoothe bore."
FAMOUS EAST LINE—It's a great life if your
don'tS weaken.
It takes resourcefulness
.
.
.
Time and again, Bell System engineers have
demonstrated their pioneering bent in working
out unusual telephone construction problems.
For example, they laid a huge conduit under
the Harlem River. They dredged a trench in the
river bottom, lowered enormous sections of iron
pipe, sent down divers to join the sections, en-
cased the finished tube in concrete. Through
this they ran telephone cables forming one of
New York's main lines of communication. Across
the Gila River in Arizona they constructed a
catenary span 2373 feet long. To bridge oceans,
they developed radio telephony. They have built
telephone lines over mountains, across deserts,
through swamps.
Their resourcefulness in getting through, over
or under natural barriers makes possible telephone
service that is practically world wide in reach.
BELL SYSTEM
SAY "HELLO" TO MOTHER AND DAD
...RATES ARE LOWEST AFTER 8:30 P. M.
G-E Campus News
COUNTING COSMIC RAYS
We hear a lot about cosmic rays,
but know little about them. Some
believe the rays are the birth cries
of new matter, photons, which are
like light rays. Others believe they're
electrons, the death rattle of matter
as it radiates itself away. But what-
ever the rays are, they come to us
from every direction, night and
day.
One of our engineers, Chester Rice,
a '10 grad of Harvard, didn't think
cosmic rays were so mysterious.
He even perfected a device to count
them. Imagine — counting cosmic
rays! He counts them with a nickel
cylinder detector that is suspended
in a low-pressure tube. It's shield-
ed by a housing of lead, 4 in.
thick, to keep out the effects of
radioactive material. The rays, pass-
ing into the cylinder, initiate cor-
ona discharges, which are fed into
an amplifier, then through a radio
loudspeaker. The rays can be heard
as distinct clicks. The small cyl-
inder has a count of eight rays per
minute.
DNEPROSTROY
On October 10th last, the largest
masonry dam ever built was dedi-
cated in Russia. It's part of the
tremendous Dneprostroy hydro-
electric development.
There, Charles Thomson, who com-
pleted his engineering course in '13
at the South African School of
Mines, Johannesburg, Transvaal,
was honored by the U.S.S.R. He
received the Order of the Red
Banner of Labor for his skill. His
had been the job of erecting all the
electric apparatus. And some job
it was!
As a construction engineer for
General Electric, he spent 18
months in Russia. He put into
operation the nine enormous 77,-
500-kv-a. generators, five of which
were built by G.E. They're the
largest water-wheel generators ever
built. Incidentally, it was some
achievement, considering the enor-
mous weights, to ship the G-E
generators and transformers nearly
6000 miles—and then to put them
into operation successfully. Even
engineering veterans were aston-
ished.
MEET THE PHANOTRONS
Boston, proud guardian of the
Beans and the Cods, has been
harboring another celebrated family,
lately. The name is Phanotron;
present condition— that of lusty
infancy; job— rectifying alternat-
ing current.
Housed in the Salem Street sub-
station of the Edison Electric Il-
luminating Company in downtown
Boston, this equipment is changing
alternating current at 13,800 volts,
3-phase, 60 cycles, into direct cur-
rent at 238 volts. Listed advan-
tages: no moving parts, silent
operation, high efficiency, economy
in floor space. Six tubes, with a
combined rating of 600 amperes,
are employed. They are an out-
growth of the vacuum tube used in
radio sets but have a current
capacity 100,000 times greater.
The Phanotron rectifier, a highly
desirable neighbor, comes from
good old G-E stock, incubated in
the Research Laboratory in Sche-
nectady. Incidentally, Harry Stein-
er, a University of Kansas grad of
'26, is largely responsible for its
engineering and design develop-
ment.
<r.e wa ,
HELLO, WATERWORKS
Two pumping stations which sup-
ply the Baltimore water system
have no personal attendants, but
they are able to give a complete
report of conditions existing at the
plant when called on the tele-
phone. If you know the telephone
number (and the code in which the
station elects to talk back), you
have only to dial the station. The
G-E audible indicating equipment
in the station signals how well the
pumping equipment is operating,
what the water level is, the pres-
sure, etc. It gives prompt, com-
plete, and— if you please— courte-
ous service. The public telephone
system is used, but conventional
house-to-house conversations in and
around Baltimore are in no way
affected. Operating officials delight
in demonstrating the equipment to
the uninitiated, letting them listen
as the pumping station makes its
report. "Amazing!" is the now
familiar remark.
Arthur Johnston, a '25 grad of
Oregon State College, is largely
responsible for this development.
He also did much to develop tele-
metering and the electric score-
board.
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JVLaNY mechanisms, formerly awk-
ward and inefficient, have been made
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ing heavy metal parts with the world's
lightest structural metal, Dowmetal.
High speed rotors and reciprocating
parts now move faster and with
less vibration, thus increasing life of
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weight by redesigning in Dowmetal.
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reached new heights in products made
of Dowmetal. Dead weight is cut down
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cated by processes common in industry.
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all, adaptable to a myriad of uses.
Discuss your production problems
with us. Write for the Dowmetal
Data Book.
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Chicago Stages Its Second World's Fair
Bji Lenox R. Lohr
Liemini Manager, A Century of Progress Exposition
Reprinted Ly Permission from Engineering News-Record, March 2. 1933
BUILDING a world's fair presented a task not un-
like that which the engineer confronts on each new
job. At the same time it affords a decided contrast
to the ordinary engineering problem, inasmuch as it
offered a greater variety of solutions and an unusual
complexity of detail, with
few known or ascertain-
able facts to serve as
premises to conclusions.
It was essentially differ-
ent also in that the struc-
tures were to be imper-
manent.
The first known point
was the objective— to
have a world's fair de-
picting a century of prog-
ress in science and the in-
dustrial, engineering and
allied arts, which would
open on June 1, 1933, in
celebration of Chicago's
centennial. From a study
of the histories of other
fairs in the United States
there emerged two funda-
mentals. The first was the
vital need of an entirely
new philosophy on which
to build a fair if it were
to be outstanding. A rec-
ord of constantly dwin-
dling attendance from
one fair to the next since
1893 proclaimed the growing
any distance to see the usual displays of competitive
products. And indeed, why should one go to an exposition
to see a display very much like that shown any day in
the week in our modern department stores? The second
principle was that circumstances surrounding the Chicago
centennial were so different as to invalidate as reliable
formulas many experiences of other fairs. Since the last
Ttw Dairy Building, in which
the foster mother of
lack of incentive to travel
successful exposition in this country the radio has become
a telling factor in communication, and therefore in an
exposition publicity program. The use of the automobile
has increased to such an extent as to make fairs much
more accessible than they once were. The airplane has in-
troduced an entirely new
method of travel. These
and many other changes
in ways of living have
wrought new needs in the
lives of people. To be
successful, a fair must be
responsive to the needs of
the time. There A Cen-
tury of Progress bears the
characteristics of a pio-
neer and not simply of
another world's fair. Add
to these things a small
band of enthusiastic Chi-
cago citizens and you
have the initial known
quantities of the world's
fair problem.
The program resolved
itself into four periods
—
planning, execution, op-
eration and demolition.
The planning stage re-
quired the most time. The
emphasis during this peri-
od was on testing, to be
sure the decisions were
right, for it was readih
foreseen that there would be little or no time to look
back and correct mistakes that were once made.
The second period, execution, necessarily has been
shorter in duration than that of planning. It is character-
ized by action in the shortest time possible with the maxi-
mum power obtainable. In this, our contractors, exhibitors
and concessionaries have joined us with cooperative good
will and friendly rivalry that has done much to maintain
will be portrayed the story of
mankind—the eoiv.
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our momentum. The operating stage will last from June
1, to November I. 1933. To gain experience and to serve
:is a laboratory for the following year, the buildings,
exhibits and concessions then ready were thrown open to
the public in June, 1932. Since that time more than
three-quarters of a million people have paid 10c each
to see the exposition in the making. In addition, the pub-
lic and parochial school children in Cook County are
passing through the gates as our guests at the rate of
4.(1111) per day. So far as its physical aspects are concerned
the demolition period will be completed within a year
after the close of the exposition.
Tin- main facade of the Administration Building, which is of
modernstic design and located between t/ie lake
s/wre drive and the outer drive.
Processes Rather Than Products
The early general planning period was devoted to the
development of the theme around which a new type of
exposition could be built—namely, the application oi
scientific discoveries to industry and its consequent de-
velopment during the past century. Products as such
were eliminated, and emphasis was laid rather upon
processes. Based upon this theme, a scheme of specific
exhibits was suggested by a committee of more than 400
scientists appointed for that purpose by the National
Research Council.
All exhibits revolve about one sponsored by the ex-
position itself, which presents the basic sciences of astron-
omy, mathematics, physics, chemistry, biology and geology.
Here will be displayed the important scientific discoveries
that have had a profound influence upon conditions of
human living. About 400 firms will take up the story
in their respective fields, such as transportation, communi-
cation, home planning, medicine, graphic arts, insurance
and mining, to show how these same discoveries have been
employed in industrial and social development. National
and state government exhibits will complete the program.
Practically every exhibit will hold interest for the
engineer, because in their presentation many engineering
principles have found new uses, especially mechanical
ones. The problem of animating exhibits from ten to six-
teen hours a day for 1 50 consecutive days has been par-
ticularly difficult of solution.
Nor are the exhibits to be the only attractive features
of the exposition. The buildings that will house them are
notable, as this issue will make apparent. Also, plenty of
lun will be available on water, land and air, the most
novel thrill being supplied by the "Skyway.' a trans-
porter bridge described in Engineering News-Record,
August 11. 1932, p. 172.
Site of the Exposition
One of the first physical requirements was land on
which to hold this exposition. The site selected is a nar-
row 3-mile strip within twelve city blocks of the heart
of the business district along the shore of Lake Michigan,
and it is a tribute to the theme of the exposition, being
entirely man-made. It includes an island of 82 acres,
about 12 acres of which was incomplete when the exposi-
tion took possession. The bulkhead and a sand fill for
the remainder were finished about a year ago. One bridge
between the mainland and the island was already in ex-
istence, and two others have been constructed so as to
form two attractive lagoons to offer special advantages
for aquatic sports and water spectacles. The entire area
belongs to the state of Illinois and is under the adminis-
tration of the South Park Commission.
Elastic Architectural Plan
An architectural commission, composed of Harvey
Wiley Corbett, Arthur Brown, Hubert Burnham, John
Holabird, Paul Cret, Edward Bennett, Ralph Walker,
Raymond Hood and Ferrucio Vitale, was engaged to
prepare the general layout. Its problem was typical of
those that have constantly been faced by the exposition.
In the first place, the narrowness of the site made a
homogeneous plan difficult. It was impossible to tell how
much building space would be required until exhibits
were planned and materialized, and yet building opera-
tions could not wait until the final exhibit estimates were
in. No one could forecast what funds would be available
or when. In spite of these unknowns an architectural plan
was developed that has been practical to follow in all its
essentials. It was probably the most elastic and adaptable
architectural plan ever adopted. Every feature of it was
in terms of minimum requirements. Every structure was
planned in the same way—a shell that woidd produce
a creditable presentation if nothing else were possible,
but a shell that could be expanded to an elaborate point
without marring either that structure or the general
plan.
Larger than the dome of St. Peter's or the Washington capitol,
this "sky-hung" dome of the Travel and Transport
Huildim/ strikes a new note in architecture.
Financing the Fair
Before commencing any building projects the finan-
cing had to be assured. Previous expositions had invar-
iably depended heavily upon contributions from city,
state or national government. The difficulties ensuing
were sufficiently numerous that A Century of Progress
early announced that it would neither seek nor receive
subsidies. The entire project has been carried forward
without one cent of subsidy from any tax-paying body.
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Vievi nf three of the five pavil-
ions nf the General Exhibits Group
during construction. The group ivill
be a sort of comb-shaped strut lure
running north and south, tiSO feet
long and 97 feet wide, with three
pavilions l/iO feet long and 110
feet wide extending east from the
main strut lure. The pavilions are
separated by courts 120 feet wide.
In these courts pools, fringed with
trees and shruhhery, nvill mini r
the reflet tion rif the pavilions.
Preliminary expenses were met by gifts of $1,000
each from 272 founder members and of $50 from 46
sustaining members of the Exposition Corporation, which
is organized under the Illinois laws as a non-profit cor-
poration. Four years ago more than 100,000 world's fair
legion memberships were bought at $5 each by Chicago
citizens as an evidence of their faith in the exposition.
These funds have purchased ten admission tickets for
each member.
In 1029 there was authorized an issue of 6 per cent
bonds in the amount of $10,000,000. These are secured
by 40 per cent of the gate receipts and by a guarantee of
more than the face value of the issue, signed by Chicago
business men. In the first few days of the market crash
of 1920 well over one-half of these bonds was subscribed.
Since that time about $1,000,000 worth more have been
subscribed without any campaign on the exposition's part.
Recently another $2,000,000 of bonds was issued as pay-
ment for supplies, materials, and services. No bond has
been issued at less than its par value.
The entire estimated income was carefully budgeted
over the full prefair period to cover overhead, operating
expenses, utilities, decorative effects and construction of
the administration building, old Fort Dearborn and five
exhibit buildings. To augment funds from the above-
mentioned sources, space within these five exhibit build-
ings was sold to industrial concerns over the country.
It has been our experience that almost 90 per cent ot
the exhibit space sold has been paid for when the con-
tract was signed. In effect, this created a revolving build-
ing fund. With money received for space in buildings
erected from the proceeds of the bond issue, other build-
ings could be put up. This plan proved so acceptable in
practice that soon space was selling not only in the build-
ings under construction but in those not yet started. We
were thus enabled to place the buildings on an independ-
ent basis and practically divorce them from the bond
funds.
On January 17 the exhibit space sold amounted to
$2,4.12.765. Special buildings have been contracted for
by exhibitors in the amount of $2,487,000, and conces-
sion contracts have been signed calling for an investment
of approximately $4,500,000.
It is impossible to determine whether it would have
been easier to build a fair in other than a time of eco-
nomic depression, but it is true that the depression has
not been without certain advantages to A Century ot
Progress. The depression has served as a natural brake
on all expenditures, it has made possible a staff that could
have been recruited on a temporary project in better
times, and it has enabled us to do all of our work at
much smaller costs than are normal.
Organization
The work has been organized around the theory of a
strongly centralized control of policies, with decentralized
execution. The board of trustees appoints an executive
committee, the president of the exposition being chair-
man of both. The paid staff, headed by the general mana-
ger, is responsible to the president.
Six departments have been organized—works, ex-
hibits, concessions, promotion, operations and mainten-
ance, secretary's and comptroller's. The oldest of these is
the department of works, whose function is the construc-
tion of all buildings, water projects and utilities. The ex-
hibits department organization soon followed that of
works, its function being the planning and installation of
all exhibits. This includes not only those belonging to the
exposition but liaison with those of industrial concerns
and governments. The concessions department is charged
with the responsibilities for all money-making activities
within the exposition inclosure ; the comptroller's depart-
ment handles advance ticket sales in addition to its usual
work ; and the secretary's department keeps all official
records, including protection of the corporate name of
the exposition. The last department to get under way
was that of operations and maintenance. The creation of
this department is an innovation in world's fair organiza-
tion. Previously its functions were performed by a de-
partment of works and operation. However, the wisdom
of separating the creating and constructing forces from
the operating seems proved. The former have had a long
and strenuous run in the pre-fair period, and now the
latter comes up fresh for the exposition proper.
* * *
It is not expected that any engineer will subscribe to
"hitching one's wagon to a star" because he is too fond
of facts. However, we have stuck to facts and, at the
same time, literally hitched our wagon to a star. The
light of Arcturus, starting on its way to earth during the
first Chicago world's fair, will reach its destination in
time to serve the second Chicago fair. Yerkes observatory
will catch the beam from Arcturus through a telescope
upon a photo-electric cell ; the current will be amplified
and relayed to a switch on the exposition grounds. Clos-
ing this switch will set in motion the machinery of A
Century of Progress.
Managment Stressed Rather Than Technique
In A Century of Progress Projects
By John H. Bradish, Jr., '34
CO-ORDINATING the various parts ot the Cen-
turj of Progress construction has been no small
job though there have been several favorable con-
ditions. Quick capital turnover by constructors was aided
by prompt payment for work. Lack of construction ac-
tivity in Chicago made all interests keen to provide
service. Except for the towers of the Skyway structures
the buildings were large in plan, low in elevation, light
in construction, and designed for ease of assembly and
razing. The large area of the site allowed simultaneous
construction without congestion. Synchronizing opera-
tions therefore involved only the timing of the work as
a whole. Also the time allowance on operations was
ample. On the other hand such unusual structural types
as the suspended roof of the Travel and Transportation
Building called for unusual construction procedure, but
as a whole, the methods were normal, involved little
heavy work, ami required no unusual equipment.
The Daily Building during construction, showing framing,
studding, and ivall board installation.
A
Volume and Variety
summation of the construction volume excluding
the multitude of small structures and private buildings
would include:
1. Adding twelve acres to site by filling in the lake.
2. Fifty buildings of house size and larger.
3. Three bridges connecting mainland and island.
4. About thirty miles of road.
5. Over 17,000 feet of railway siding.
6. Approximately 2^ miles ot water mains, sewers
and storm drains.
7. The driving of about 15,000 piles.
8. Placing some 70,000 tons of stone in bulkhead.
0. Landscaping about 50 acres.
These items and the multitude of smaller items give
an indication of the large volume of construction opera-
tions.
The variety of construction is also worthy of note.
Besides the ordinary operations as earthmoving, concret-
ing, pile-driving, and steel and timber erection, that arc
included, there are many special types of work such as
display lighting, decorative coloring and painting, and
imitation of structural materials.
( >RGANIZATION
Supervision of constructors was planned to be obser-
vational rather than supervisional. All work was to be
done by contract and in the cases of special structures ot
private interests, the plan was for a general supervision
by the construction division of the department of works,
and direct supervision was to be left to the individual.
As long as work proceeded according to contract only
ordinary supervision was exercised. The constructor was
left free to produce a finished job in the shortest time in
his own way. The result was a promptness on the part
of contractors to live up to their agreements. A general
construction superintendent, an engineering superintend-
ent, and two construction superintendents with assistants
in direct charge of some of the larger operations com-
prised the supervising staff.
Likewise close co-operation was maintained with or-
ganized labor. A labor committee met at various times
with union officials and adjusted jurisdiction questions
arising from unusual methods and materials employed.
This procedure greatly expedited work. The management
took precautions for safety of workmen and favorable
working conditions which resulted in low accident per-
centage and skillful, efficient workmen.
Finances
Prompt payment of bills made for a quick turnover
of capital by contractors. In general cash payments were
made, but in main' cases the exhibitions gold bonds, main-
tained at par, were taken in place of cash. The results
of this policy were that dealers were prompt in their
services and contractors were able to take advantage of
a buyer's market in equipment and materials.
Because of progress and economies of construction to
he mentioned later the main exhibition buildings were
constructed for a small fraction of the cost of permanent
structures. The Travel and Transportation building, the
Hall of Science, the Electrical Group, the General Ex-
hibits Group, the Hall of States, the Agricultural Build-
ing and the Dairy Building are being built for about a
unit cost of 15c per cubic foot. This figure docs not in-
clude decoration, illumination nor the cost of utility leads
outside the buildings. The Home Planning Building, be-
cause of its simpler foundation, is being built for about
10c per cubic foot. The Administration Building, because
of its office-like construction and its extra decorating ef-
fects, will cost about 40c per cubic foot.
Progress
All exhibition construction was scheduled for com-
pletion on June 1, \^h)3. Progress almost everywhere
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On the left is seen the steel framework of
the Sky Ride during the early stages of its
construction. It is a counter-part to the Ferris
Wheel of the World's Columbian Exposition
of 1893 and the Eiffel Toiler of the Paris
Exposition of 1000. Its two towers will be
600 feet high and will be connected by
cables, on which will travel aluminum cars.
Above is shown part of the steel framing of
the States Building during early construction.
exceeded the schedules. Various factors contributed to
this rapid progress. The first, as has been emphasized.
was the excellent relation between producers, contractors,
and labor through close co-operation, non-interference
and prompt financing of payments. A second major factor
was building design for rapid erection and the wide use
of factory made units. The third important factor was
the accessible location and the easy accessibility of all ele-
ments entering into a construction operation.
Engineering design aided construction, particularly in
building operations. Filling and bulkhead work, grading,
pile-driving and trenching and pipe laying for sanitation
and water supply differed little in conditions from normal
operations of these kinds. In building construction the
low height, the light steelwork, with bolted connections,
the windowless walls and the factory made units for
floors and walls made erection rapid. Light loads to be
handled made practicable highly movile erecting cranes
and travelers. Similarly, factory-made wall-covering units
were light and easy to handle and to fasten to the frame
with clips. The fact also that the work was outside the
jurisdiction of Chicago building rules helped to expedite
operations, as many new and novel materials for which
the building code had no rules could be used freely with-
out action by the city building authorities.
Accessibility was an important factor in progress. The
location of the exhibition within a short distance of the
heart of Chicago and of the industrial region tributary to
the city, on a main line of railway from which switch
tracks could be carried directly into the site and could
be reached by roads and streets to and through the
grounds, afforded fast and easy movement of materials
onto the site. The availability of materials, equipment
and labor could hardly have been improved under any
conditions.
There was available a surplus of everything. With
25,000 carpenters out of work in Chicago, it was easy
to keep 2,600 alert men on the job. The same was true
proportionately of contractors, and their equipment.
Building equipment was seeking employment in a com-
munity whose building permits for a year had altogether
been less than the $4,000,000 plus that was being ex-
pended on the exhibition. The slack materials business
coupled with quick turnover of the money from exhibi-
tion orders effectively prevented any lagging in deliveries.
In the building schedule more than 30 structures had
been completed or were under way at the end of 1032;
the building work was two months ahead of schedule.
Of the other strictly exhibition work much of the water-
supply distribution system was underground, and a
30-m.g.d. pumping station had been constructed. The
sanitary and storm sewers were virtually completed, and
the pump-log conduits for electric cables were in. Sub-
stantially, the work remaining to be done consisted of
finishing operations, the construction of merchandising
stands, comfort stations and other small structures. In
brief, construction operations were entering the final
stage at the beginning of the present year, and all had
been accomplished without any overtime work charges.
Summary
In summing up the project, a close relationship has
been held to exist between the various factors entering
into the construction of an exposition such as A Century
of Progress. Maintenance of the building schedules, cost
of construction, the relations between the exposition and
the contractors, and the co-operation of labor were held
to be all dependent on each other. Moreover, they were
considered dependent upon the financing of the exposi-
tion, the utilization of new construction materials and
the new methods of building.
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Construction Features of the Exposition Buildings
By Erwin J. Roesel 'ii
IN DESIGNING the exposition buildings tor theCentury of Progress, it was necessary to provide
housing space for a great many varied types of ex-
hibits in the most economical way. However, attractive-
ness could not be sacrificed, for upon a building's ability
to attract people depended its success.
The Century of Progress exposition grounds are
located on a strip of land less than 800 feet wide at its
widest part and more than 3 miles long. It is on the
shore of Lake Michigan on land newly reclaimed for the
purpose of making a park. This land is loaned to the
exposition for a definite period expiring January 1, 1935,
fourteen months after the close of the exposition. The
exposition, not being subsidized by any governmental
body could occur no deficit. Therefore, it was necessary
to design with an eye toward salvage value. Standard
building practices could not be followed if the exhibit
space for five months would be within the range that the
exhibits could pay. The wage scale existing at the World's
Columbian Exposition was almost the same per day as
the wage scale per hour when the construction of build-
ings for the 1933 exposition was started. The cost of
building material was from three to five times as much.
The construction of buildings are still largely done by
hand ; science, having in the last forty years, contributed
little to increasing the efficiency of building labor. Not-
withstanding all these obstacles, it was necessary to pro-
vide exhibit space at the same price per square foot as
that provided at the Columbian Exposition. The solution
was to design the buildings so that most of the material
used in them could be put together in the factory where
modern tools and machinery could be made available to
the mechanic. This reduction in field labor materially
help keep the cost down.
It was necessary for the architectural commission and
the staff of the exposition under Daniel H. Burnham,
director of works, to make a thorough study of archi-
tectural designs, building materials and construction
methods. Due to the elongated shape of the grounds,
massing of the buildings and the symmetry of spacing
under the classic type of architecture was impossible.
Balance was obtained by raising small area masses to con-
siderable heights, while elsewhere, long, low, structures
of large ground plan was used. The resulting composi-
tion is both new and interesting.
The Administration Building, a standard-type office
building, is E-shapcd in plan and contains 84 286 sq. ft.
of floor space for the administrative activities and offices
of the exposition. The building is located on an incline.
there being a difference of twenty feet between front and
back. On the lagoon side the building is four stories
high, and on the front side it is two stories high. The
floors of the higher portion are staggered at mezzanine
height to increase the accessibility between the front and
back offices.
Many materials that have just recently been devel-
oped through research have been used to decorate the
more elaborate rooms. These are coupled with unique
lighting effects. Aluminum trimmings and covering the
wall with a fabric that is treated before hanging with
seven coats of light gray lacquer gives the large exhibit
hall, which is also the entrance lobby of the building a
sumptuous appearance. The light troughs are placed ver-
tically on the walls. At the west end of the room, a
recessed panel is decorated with dutch metal to give it a
gold effect. The light from a concealed trough at the
edge is produced by gas of two colors, red and blue,
emitted from the same tube, the two gases being separ-
ated by the center wall of the tube. In the trustee's room,
the walls are hung with a material made of thin shavings
of wood mounted on cloth and specially treated. The
light is projected on the walls from two partly concealed
troughs in the ceiling. Four spot lights located above the
ceiling, are pulled into focus by a condensing lens, the
light coming through 1-inch holes in the ceiling located
at the focal point. This gives an effect of illumination
without a visible source, permitting much lower ligh:
intensity than would be possible if the pupil of the eye
had been contracted by the brilliance of a visible source.
Composition-board, '4 -in. in width is used for the
exterior walls. It is composed of compressed cement and
asbestos fiber. Each board extends over three wall studs,
being attached to the intermediate stud with case-hard-
ened screws that make their own thread as they are
driven. The joints are covered with a batten plate that
is connected to the wall stud. The ends are thus left free
to move to take care of expansion and contraction.
The rough floor was made up of a system of pressed-
steel channels with legs turned down and so fabricated
as to interlock along the edge. A steel clip that fastens
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the legs of the channels together also anchors them to
the steel floor joists. The floor wearing surface is either
wood or mastic. The wood surface is clipped to metal
channel runners which in turn are fastened to the metal
floor with drive screws. This gives 100 per cent salvage
value. Copings were made only 4 in. high so that snow
will blow off the roof in winter. Roof felts are carried
up over the tops of the coping and turned down on the
face of the wall behind an exposed wood facia.
The building is of typical steel frame construction
;
the floor system resting on steel truss joists. It was neces-
sary to pay particular attention to the rigidity of the
steel frame because the walls have practically no bracing
value. This rigidity was obtained by using deep girders
with connections as high as possible on the web of the
girder and a heavy seat angle connection. The field con-
nections are all bolted.
Spread footing are used under the building. The
building is at a considerable level above the lake on soft
On lite left is shown a vieio of the
Illinois Host Building and above is
another view of the sum? building at
a later stain during construction. Il is
totaled on Northerly Island along viith
the other stairs buildings and the Fed-
eral Building, all built in juxtaposi-
tion to symbolize tin essential unity of
the Federal and states governments.
ground making the use of the long piles that would be
required, uneconomical. Placing jacks under all columns
was considered but abandoned because all column foot-
ings are accessible for placing jacks if settlement cor-
rection becomes necessary. Settlement has accured uni-
formly all over the building except in the east end of
the center wing where jacks were placed to correct a
total settlement of 18 inches. These jacks were placed
soon after the completion of the structure and are ad-
justed at intervals.
The next building to be constructed was the Travel
and Transportation Building on the south part of the
grounds. It consists of two large rooms and some typical
exhibit space. One of these rooms is rectangular, 220 ft.
long, 100 ft. wide and 80 ft. high, spanned by three-
hinged steel arches. The other room is circular, 300 ft. in
diameter, consisting of an outer annular ring, 50 ft. wide
and 25 ft. high of column and girder construction and
an interior circle 206 ft. in diameter and 120 ft. high
at the center, capped with a suspended dome, that is
hung by cables from high columns located on the circum-
ference.
The cable supports for the large circular hall gives
a delicate web-like appearance to that part of the build-
ing. Over the rectangular hall, the housing of the three-
hinged arches are exposed above the roof and form great
tins. The treatment of the structural elements in this
way adds to the architectural beauty of the building.
In this building, all the columns are on spread foot-
ing except the columns supporting the suspended dome.
These columns are on piles. Floors of sheet steel re-
inforced by ribs formed by bending the steel are sup-
ported on the steel truss floor joists. The exterior walls
are channels, 6 in. wide with interlocking legs turned to
the inside. The vertical channels are clipped to horizon-
tal steel girts fastened to the structural frame 6 ft. on
centers.
A layer of fibrous insulation is fastened to the legs
of the channels on the insides. These channels form a
flue; the cool air enters at the bottom and is let out,
heated, at the top. With the insulation on the roof and
mechanical ventilation, the temperature in the building
should always he within 5 degrees F. of the outside tem-
perature.
The remainder of the buildings are of steel frame
construction also; the floors and roofs supported on steel
joists. The steel frames are designed to rest on piles. The
general practice of using three piles under a column was
not adopted ; both one pile and two pile footings being
used. The single pile was used under the exterior wall
columns; a beam supporting the wall at grade to resist
(Continued on pane 11)
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Be A Big Brother
In this, the last issue of the year, it is appropriate that
we start thinking of next year. Next September, be-
tween five and six hundred new men will enroll in th?
College of Engineering. Main of them will have com;
to Champaign-Urbana with a misconception of what an
engineering education consists. This coupled with the
fact that many of them are away from home for the first
time makes it difficult for these men to adjust themselves.
It usually takes from six to eight weeks or even longer
for a freshman to settle himself into the routine that
necessarily has to be followed in receiving a technical
education. Six to eight weeks is a large percentage of
the time in the short 144 weeks allotted for a Bachelor's
degree.
There should be some way of helping these men. If,
under the sponsorship of the student societies, A. S. C.
E., A. S. M. E., etc. with the encouragement of the
faculty, a system to help these freshman could be worked
out. it would help both the men and the college. Through
careful selection, a senior advisor could be picked for each
freshman ; a senior civil for a freshman civil, a senior
electrical for a freshman electrical, etc. The men would
have to be picked so that they lived near each other and
preferably in the same house. Very few seniors would
refuse to help because it would give them experience in
dealing with men with very little technical education ; the
experience would be useful after graduation. Very few
freshman could not profit by such association. It woidd
give the freshman some one to whom they may turn,
nearer than a faculty man, and yet with three years of
experience. It would give the freshman some person to
answer those questions that are too trivial to take the
faculty's time but mean so much to a freshman. It would
cut down the time of adjustment materially.
Such a plan would give the seniors a chance to con-
tribute to the freshman all the experience they have
gained in their three years, and make the way a little
easier for those that follow. It would give the senior a
chance to deal with men of the type he is likely to deal
with after graduation—men who are interested in the
same kind of work but who have not had the technical
education for a thorough understanding of it. It would
be a benefit for both the senior and freshman and make
the education of both a little more complete.
An Revoir
In a few weeks, the seniors will be graduated by the
university, and they will leave the campus and scatter to
their various homes and places of occupation. Along
with this group, the university loses another— President
Hairy Woodburn Chase, who leaves July 1st to assume
his duties as chancellor of New York University. We.
the students of the College of Engineering, are sorry to
bid him farewell after his three year stay in Champaign-
Urbana. As the seventh chief executive of the Univer-
sity, he has formulated many new plans that will aid the
path of this institution long after he has left us. A new
college, the College of Fine and Applied Arts, was in-
stigated at his recommendation and will be a tribute to
a part of the fine work he donated to Illinois. His ideal
of a state university that provided an excellent education
to its citizens and citizens-to-be was ever before him. He
met the problems of enrollment and finance that con-
fronted him in an admirable manner. It will be fortu-
nate if the university can secure another man of his
caliber to succeed him and carry the University of Illi-
nois to heights yet unattained.
We wish you a happy and interesting future. Presi-
dent Chase, and hope that Illinois will always be in your
mind.
Social A ctivities
We find that the present year has gone by without
the engineers accomplishing anything in the line of social
activities. Usually, in the past, the Engineering Council
sponsored an engineers' dance, but this year they were
even unable to do this due to fears of it being a losing
proposition. Rumors were prevalent for a time of an all-
engineering picnic, but such an affair was also declared
non-feasible. Who is to be blamed—should the council
be criticized for lacking initiative or should the students
be blamed for showing a lack of interest in such matters?
We all know that book learning and design problems
do not constitute a university education, for there is the
social side of man that should also be developed. It is
not sufficient for an engineer to be able to do his work,
but he also must have the ability of being able to meet
people and present his ideas to them. And, in our minds,
the best means of developing this, is by holding a num-
ber of social functions during the school year which have
been so noticeably missing. An engineer might present
an excuse of having a great deal of work, but the ad-
vantages gained in participating in such matters would
more than offset the difficulties incurred.
The question at present is are we going to allow a
repetition of this inactivity during the coming school
year. The only way to prevent tin's is to start discussing
the matter and to get our minds set on such affairs as a
smoker, dance, picnic or any other function so that when
we do come back we will not be disappointed.
Another An Revoir
It is with a mingled feeling of joy and sorrow that
we see the last issue of the Tcchno^raph go to press. We
are happy because of the completion of a big task, a task
that took a great deal of time, and time was not always
so vailablc. We are happy bscause of the wonderful
experience we have received working on the magazine.
We are happy because of the numerous comments reach-
ing us concerning the magazine during this past year. At
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the same time we are sorry that the magazine did not
attain the very high goal that we set up for it. We have
neglected, perhaps, to follow the very best of editorial
policy all the time, but we have tried to offer something
interesting for all our readers in each issue.
We congratulate our successors, Joseph A. Pask.
editor-elect, and Fred E. Strouf, business manager-elect.
.May they have a very successful year at the helm. We
trust that the times will have changed sufficiently by next
fall to give them a chance to expand the magazine and
to build it up to heights as yet unknown to us.
And so we take leave of Room 213, Engineering
Hall, but not without saying a pleasant "Au revoir" to
all our many friends, staff members, and faculty.
A Century of Progress
Truly, this generation is living in the most productive
era known to mankind, far more so than the early Egyp-
tian, Grecian, or Roman eras. It has seen the "old hoss
shay" resolved into the modern automobile, capable of
carrying its passengers ten times faster than the old horse
could. It has seen the modern locomotive evolved from
the "Tom Thumb" of days of Cooper and Watts, one
hundred years ago. It has seen the effects of the develop-
ment of electricity and its application to telegraphy, radio.
and the modern home and factory. And, too, it has seen
the standard of living raised a hundred times from where
it was a century ago.
The phrase, "a century of progress," has been aptly
applied to the exposition Chicago is planning for its Cen-
tennial celebration. The exposition, opening the first of
next month, will portray all the remarkable developments
the brains of science and industry have given us, bringing
its attractions to its visitors in a different way from all
previous Fairs. Because the modern age is interested in
motion, movement and animation will be emphasized in
practically all the exhibits. Instead of motionless finished
products, the displays will present processes of fabrication
and manufacturing. Drama will be the watchword of
th? exposition—drama that the scientific discoveries have
provided for the world in one short century, with new
means of transportation and communication, new methods
of manufacturing, new weapons for fighting disease, and
new comforts and living conditions that were undreamed
of a hundred years back.
In this issue we have presented a few facts of the
fair. Now visit A Century of Progress and realize what
science has actually contributed to the human race. As
engineers, you are certainly interested in the field of sci-
ence— its past, present and future. It will be well worth
the time and expense to go to Chicago this summer.
Construction Features
(Continued from page V)
any eccentricity of the pile in relation to the center of
the column. Two piles were used under the interior
columns; the piles so placed as to resist eccentricities
along the weaker axis of the column. Cantilever concrete
girders, carrying stairways and walls are used decreasing
the number of columns and also the number of piles.
With the exception of the Administration Building
and the Travel and Transportation Building, other types
of wall board than steel channels or asbestos-cement board
on steel studs were used. Material prices changed and it
became more economical to use wood studs and other
types of wall board.
The wall board on the Hall of Science is a 5^-in.
thick five-ply sheet of fir plywood. Similar material is
fastened to the steel joists; the steel joists are fabricated
with a wood nailing strip along the top flange. The ex-
terior plywood is butt-jointed and the joints covered with
a wood batten or metal Mashing strip.
For all the other buildings a gypsum board which has
a paper covering is used. The board was primed at the
plant with aluminum paint to make it more weather-
proof. The gypsum board is also butt-jointed and the
joints covered with a wood batten or a metal Hashing
strip.
The steel in these buildings has not been fire-
proofed; in case of a major fire, it would be more eco-
nomical to replace the building and its contents. The in-
terior wall coverings are incombustible and the exterior
walls are slow-burning, thereby reducing the fire hazard.
Transformer vaults and other points of potential danger
have special protection. No material is used that in case
of a small fire woidd cause large quantities of fumes or
smoke. Numerous exits are provided so the buildings
can be emptied quickly.
A good number of the Century of Progress exposi-
tion's buildings are flat windowless buildings of consider-
able depth. This makes it necessary for the architect to
obtain interest in the buildings more by composition of
the masses than ornamentation of the surfaces. All ex-
terior coverings deteriorate due to the elements. Paint
was found to be one of the most economical of covering
being at once lasting and cheap. Since it was just as
economical to use bright colors as it was to use dull
monotones and the brighter colors were more attractive,
bright colors are used.
Colorful paints are used to protect the surface and to
break up the extremely large areas of flat surfaces. The
modern development of the incandescent lamp is a far
cry from the Welsbach gas burner used at the Philadel-
phia Centennial Exposition in 187f> or the first Edison
incandescent lamp bidb used at the Chicago World's
Fair in 1893. Color screens in glass, gelatinous, and cel-
lulose are available for flooding of color surfaces with
bands of light that produce the greatest color contrast
with adjacent colors. The gaseous tubes that have single
lines in their spectrum are capable of producing extreme
contrasts when projected upon certain colors on buildings,
these contrasts being visible at great distances. These
lighting variations form a part of the exposition's archi-
tecture.
Building costs compare favorably with costs of other
expositions, notwithstanding the fact that building ma-
terials and construction costs are much higher. The cost
per sq. ft., in many cases, being less than that in the
buildings of the World's Columbian Exposition in 1893.
The cost per cu. ft. of most of the buildings was 1 5c or
less. An exception is the Administration Building, where
the cost per cu. ft. is 40c; this greater cost being due to
all the utilities necessary for a modern office structure
including a heating plant.
It is unlikely that these construction methods can be
transferred to ordinary building construction. However,
many of the principles can be used in permanent con-
struction. Buildings, using this type of construction,
woidd have a life of fifteen years or more. Buildings of
this type could amortize their cost in fifteen years at a
much lower rate than the structures that now exist and
amortize their cost in twenty years. A housing show
bringing out these features was offered to the manufac-
turers by the Century of Progress Exposition and the
manufacturers embraced the opportunity. This gave
them an opportunity to demonstrate, by erecting dwell-
ings, how their material can best be utilized for this
purpose.
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Class of 1933 College of Engineering
Ceramics
Porst, Edward Gustav
Su.nt/, John Caleb
Ceram'u Engine >:
B< rkelhamer Louis Harry
Bevis, Ralph Elliott
Duncan, Russell Fields
Hcnson, Charles Ward
[osi, Byron Benjamin
Matson, Frederick Rognald, |r
Pettyjohn James William, Jr,
Khndes, Grover Cecil
Russell, Robert Grant
Schnell, Morrow Dickej
Seanor John George
Silverman, William Bolingbroke
Whitesell, Ruber! James
Wiegand, Paul Clifton
Civil Engineering
Antrobius, George John
Augur, Harold William
Avery, William Murdoch
Baker, Irwin Hughes
Baldinger, William Robert
Baldwin, David Merrill
Barnum, Vincent Dudley
Barthelmess, Karl Theodore
Behrens Joe Charles
Bengst Oscar Ruben
Bennett, Arthur James Thomas
Benson, Howard John
Bomba, James Ignatius, Jr.
C.i i r ( i iles Lacey
Carter, George Richmond
Churchill, Milo Albert
Cohen, Daniel
Donaldson, Robert Forsyth
Hunker, John Howard
Fisher, Frank, Jr.
Forsberg, Randall Albert
Ganja, Edward
( loodell, Dudley
Grant, Francis Ralph
Guenzer, Philip Joseph
Gulick, Jesse Richard
Harmeson, Donald Kibler
Hasfurther, William Albert
lleuer, Henry James
Hurt, Robert Bohemil
Joyce, Joseph Peter
Kempston, Joseph Roy
Kern, Robert Whittemore
Kles/cwski, Andrew Stanley
I.angman, Richard Sherrard
McDermith, Harry
Milens, Cyril Aaron
Miller, Mary Thelma
Missman, Clifford Elmer
Morland, Kenneth DeFord
Moutaf, Djelal
Nelson, Corless Barton
Nobes, Charles William
O'Brien, Edmund Robert
Ondrus, Thomas
Osmena, Mariano Virgilio
Park, Francis DeRonald
Pfaff, Lloyd Albert
Potoker, Walter Warren
Roesel, Erwin Joseph
Root, Wallace Clark
Sauerwein, Harry Harold
Slattery, Jack Edward
Smith, Donald Wilbcrt
Spector, Jack Allen
Walther, Henry Harrison
Weinberg, Louis David
Wellner, John Arnold
Wissmiller, Ivan Lee
Yarger, William Lee
Zander, Paul Martin
Zintel, George Vernon
I, In trit nl Engineering
Abbott, Thomas William
Bate, Alan Harry
Bickenbach, Paul Stuart
Bieritz, Herman William
Bissey, Roland Leon
Briggs, William Arthur
Brooks, Wesley Wilson
Bryant, Alfred James
Buchan, Burton Fredrick
Chizewer, Jack
Chynoweth, George William Jr.
Cohn, Maurice Hyman
Colman, Kenneth Carl Harm
Constant, Earl Stafford
Costello, James Joseph
Cridlebaugh Michael Clare
Crowley, Cornelius Patrick
Curphey, Carl
Daily, Arthur Merle
Darke, Francis Joseph, Jr.
Endres, Carl
Fink, Harold John
Fizzell, James Albert
Foote, Willis Bronson
Goodyear, Robert Louis
Gorenflo, Oscar Boldt
Heaney, William John
Helm, Marion Stanley
Hess, Bernard Maxwell
Hinshaw, William Wright
Inwood, Howard Neil 1
Jeffery, Stephen James
Johnson Kenneth John
Johnstone, James Roderick
Kehoe, Lawrence Francis
Kraml, Frank Godfrey
Kru/ic, John Frank
Lcavitt, Robert Nathan
Lewis, Clarence Harman
Lieberman, Isadore
Long, Donald Alanson
Malan, Sigmund Francis
Miller, Norhert Charles
Mull, Eugene Gus
Park, Mansus
Pena Garcia, Salvador
Phillips, Willis Eugene
Rada, Millard Erven
Rohkohl, George William
Ross, Thomas Prince
Rubenking, Lewis John
Shallcross, George Preston
Siemon, LeVerne Eckhart
Singh, Bhagat
Smith, Osborne Brooks
Smith, William Oliver
Tschappat, George Frank
Yasconcelles, Harold James
Veach, Carlos Wilbur
Westberg, Vernon Clifford
Wheeler, Julian Carl
Wisleder, Dean Elmo
Zane, Rohert Beekman
Zinser, George Ellsworth
Engineering Physics
Berg, Sanford Alfred
Bliss, Gilbert Bartholomew-
Darling, Byron Thorwel!
Gasper, Albert William
Green, George Kenneth
Klohr, George Wilbur
Nelson, Walter Christian
Ryde, John Louis
Schwartz, Henry Harold
Turnipseed, Edward Sanford
General Engineering
Arning, Louis Henry
Baumherger, Robert Edward
Bear, Arthur Prentice
Clark, William Pratt
Eddy, William Horaie
Field, Joseph Horner
Gustafson, John Mather
Holstein, John Herbert
Mi Bride, Otto Lloyd
Mathews, Harry Ferdinand
Moore Vail Hall
Mouse!, Frederick William
Noting, Martin Norman
Stephenson, Robert Kirk
Met hanit til Engineering
Aid rich, David Edward
Anderson, David Berg
Angell. Eugene Nathan
Armitage, Richard Frances
Barber, Harry Ashley
Bennett, Wilmer Charles
Boettcher, Paul Edward
Cadaval, Octavio Gonzales
Chritsopher, Daniel Eugene
Collora, Nicholas Andrew
Compton, Warren Eugene
Danda, Joseph
Dempsey, Edward Patrick
Farr, Burlle Randal
Fishman Samuel Otto
Ganschinietz, William Lee
Freeman, Carl Richard
Fry, Vernon Clarence
Geiser, Charles James
Geither, Herbert Edward
( rollin Charles Morris
Haverstick, Ben Ralph
Harris, W. Eugene
Henderson, John Robinson
I Ie\ decker, Raymond Jay
Huck, John Joseph
Jones Richard Evan
Kalde, Harold Irving
Krueger, Robert Smith
McMullen, Walter Elmer
Mader, Charles Kenneth
Meydrech, Ray Frank
Peller, Leonard
Pollock, Rolla Darby
Rabe, Kenneth John
Ragland, William Max
Richards, Winthrnp
Richardson, Robert Newton
Richart, Hugh McAllister
Rickerman, John Herman
Ross, Edward Frank
Salinger, Robert Jules
Salzman, Carl Ernest
Schmiedl, Stephen
Schuster, Joseph Watch
Schwanbeck, Harold August
Sieber, Filbert Joseph
Stephens, Eugene Edgar
Stewart, James Thomson
Turner, Russell Milton
Vanerka Charles John
Wallberg, Marshall
Weirich, Fred 0.
Wellander, Adolph Leonard
Wenghofer, Joseph David
Willis, George Alfred
Woodfill Charles Richard
Young, Robert McCormick
Zemaitis, Anthony
Zikmund, John Michael
M ining Engineering
Grable, Edward Frank
Richards, Paul Lavern
Smith. Clyde Samuel
Railway Civil Engineering
Chmielewski, Casimir Joseph
Railway Electrical Engineering
Bergelis, Dominic
Long, Charles Burton
Smucker, Mark Francis
Railway Mechanical Engineering
Dahlen, I.ennart Nels
Ingles, John Spencer
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Paul Burkh art 'Id, who taught at the University
from 1918-22, left the campus April 27 after a three
day visit as the guest of Prof. E. P. Paine.
Malcolm Magregor '31 has purchased radio
station WJBC at LaSalle from the Kaskaskia Broad-
casting company. Magregor was former engineer for
WILL, the I niversitv station.
F. J. Darke '33 demonstrated television reception o\
April 13, to the science clubs of Champaign high school.
Apparatus for sending was set up in the radio laboratory
of Electrical Engineering laboratory, and pictures wen-
received at the high school. L. J. Siemon '33 assisted
in the demonstration.
X. L. Jacklin, J. R. Alexander, and T. L.
Howes of the class of 1930 and C. M. Gardiner and
J. A. Harvey of the class of 1931 at present are with
the testing department of the General Electric Company
at Schenectady,. Mr. Jacklin is doing radio test work.
J. R. Webb, c.e. ex'32, is back in Chambana to take
a special in design in order to receive his degree. Bob
was business manager of The Technograph in '31-'32.
Hob is also one of the few fortunate ones to have a job
at present. He is consulting engineer for an engineering
materials company in the southern part of the state.
F. H. Beixh auer, c.e. '28, is a structural engineer
with the American System of Reinforcing.
R. E. Berthold, e.e. '28, is employed by the Jos.
Berthold Engraving Co. of Chicago.
E. F. Bogart, e.e. '28, has a position with the Pub-
lic Service Company of Northern Illinois as an engineer.
W. B. Chexey, e.e. '28, is in the insurance depart-
ment of the Southern California Edison Co.
G. C. Covixgtox, m.e. '28, is employed in the ana-
lytical division of the Engineering Dept. by the Naval
Aircraft Co. of Philadelphia.
F. A. Cox, e.e. '28, is an electrical field engineer for
the Public Service Company of Northern Illinois.
Ralph Boyer, chem.e. '29, is working for the
( reneral Electric Co. in Pittsfield, Mass.
Robert Kreisixger, c.e. '29, is combustion engi-
neer in the power plant of the Cambridge Electric Light
Co. at Cambridge, Mass.
Elmer Lakemacher, m.e. '29, has recently ac-
cepted a position with Richards and Wilcox Mfg. Co.
of Aurora. Mr. Lakemacher was formerly with the
Western Electric Elevator Co.
Richard Larsex, c.e. '29, is employed by the
department of the interior in the office of the Bureau of
Reclamation in Denver, Colo.
Bruce Aver, m.e. '29, is in the junior mechanical
department of the National Advisory Committee for
Aeronautics at Hampton, Va.
Julian Stark, e.e. '23, who has two children, Mae
Ann and Jack, six and five respectively, works for
General Electric Co. and is located at Fort Wayne, In-
C. A. Sabbath, e.e. '26, had a paper presented at the
International Electrical Congress in Paris July 4. The
title of the paper was, "Effect of Type of Circuits on
Arc-Backs in Mercury Arc Rectifiers."
Russell Coxe, c.e. '22, stopped in VJrbana on his
way to San Francisco where he is to be in charge of the
Golden Gate bridge which will have a span of forty-two
hundred feet. Mr. Cone was formally resident engineer
of the Detroit river bridge.
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American Institute of Mining and Metallurgical
Engineers
On March 1, 1933, Professor Quirk of the Geology
department spoke before the A. I. M. M. E. on "Pros-
pecting in Northern Canada Around the Great Bear and
( Jreat Slave Lakes."
On March 8, 1033, Byron Me ?8 spoke
"Prospecting in Northern Canada in the Northern Hud-
son Bay country."
( )n March 25, 1933, in the Transportation building.
Professor C. M. Smith of the Mining department spoke
on "Methods of Research."
Theoretical and Applied Mechanics
During April, two men visited the department of
Theoretical and Applied Mechanics in connection with
the rail investigation that is being conducted by the de-
partment. These men, W. C. Barnes, testing engineer of
the railroad commission of the American Railway Engi-
neers Association, and C. B. Bronson, assistant inspect-
ing engineer of the New York Central railroad are mem-
bers of the contact commission of the American Railway
Engineers Association which is sponsoring this investiga-
tion. Work on this project has been under way for the
past three years.
In the past month the laboratory was making tests
on reinforced brick masonry under the direction of Pro-
fessor F. E. Richart. A number of brick arches and
columns were made up using steel reinforcing rods placed
in the cement mortar. Hugo Filippi, of the Illinois Brick
Company, Chicago, and Eben Rodgers, of the Alton
Brick Company were present for some of these tests in
which their products were used. It has been found that
the use of reinforcing in structures of this kind increases
the strength materially and places it in competition to
concrete for construction purposes.
American Ceramic Society
At a meeting held on Wednesday, April 26th in 218
Ceramics building the officers for next year were
elected. These men arc as follows:
President C. M. Andrews '34
Vice-President R. R. Sherrill '35
Secretary and Treasurer J. A. Pask '34
The eleventh annual Pig Roast of the student branch
of the American Ceramic Society was held on Wednes-
day night, May 3rd at the Green Tea Pot. After a
hearty meal, the ceramists in attendance listened to short
talks by the staff of the department and then to a talk
b\ R. I). Landrum entitled "Living and Giving." Mr.
Landrum is the sales manager of the Harshaw Chemical
Company, Cleveland, with his offices in Chicago. He is
one of the outstanding authorities on the enameling ol
metals, and his talk carried his reflections upon his varied
experiences, and his personal viewpoints of how to make
one's life worthwhile.
Theta Tau
Theta Tau initiated seven men May 4, 1933, at the
Delta Upsilon house. They are J. W. Baur, D. E
Kirkpatrick, |. W. Tassick, A. A. Parquette, ( i. II
Esch. R. H. Giles, and H. G. Heubach.
Engineering Council
W. A. Knight '34, was named by the Engineering
Council to represent the College of Engineering on the
board of directors of the Illinois Union for the coming
year. Knight and H. G. Heubach were tied for the en-
gineering directorship at the regular election held (in
April 6. Knight is a member of Phi Gamma Delta, Phi
Eta Sigma, Tau Beta Pi, and Eta Kappa Nu.
A. S. C. E.
"Historical Development of Tall Building Construc-
tion" was the topic discussed by Prof. J. J. Weiler of
the department of architectural engineering at the regu-
lar semi-monthly meeting of the student branch of the
A. S. C. E. held on May 2.
Albert Smith, a former professor at Purdue univer-
sity and now an engineer in Chicago, addressed the So-
ciety on the 18th of April on the subject of "Wind
Stresses in Buildings."
A group of students made an inspection trip of the
Century of Progress buildings in Chicago on May 5
and (>.
A. I. C. E.
"Control and Inspection of Plant Materials" was
discussed by C. W. Wheatley of Milwaukee, Wiscon-
sin at a meeting of the American Institute of Chemical
Engineers held on May 4.
The society will have the following officers for the
next year: president. John Bradford, Jr., '34; vice-presi-
dent, Norman T. Robey '34; secretary, Ralph W. Lar-
son '35: and treasurer, Edmund Sinden '35.
Physics Colloquium
"Nuclear Spin of Sodium and Zeenar Effect in
Solids" was the subject discussed at the regular weekly
meeting of the Physics Colloquium held on Thursday
afternoon, May 4, by Prof. F. W. Loomis, head of the
Physics department.
Engineering Physics Society
J. D. Kelley '34, president, ami R. C. Retherford
'34, secretary, were chosen to act as officers of the En-
gineering Physics Society for the year 1 033-34 at a
meeting of the society held on Tuesday, May 2. Plans
for the coming year were also discussed.
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Tau Beta Pi
Tau Beta Pi, honorary engineering fraternity, held
;m initiation banquet April 9, at the Inman hotel for the
fifteen juniors and one senior who were pledged to the
organization on March 29. Prof. Hardy Cross of the
department of civil engineering spoke.
A. I. E. E.
The annual triangular meeting of the student branch
of the A. 1. E. E. composed of members from Purdue
University, Rose Polytechnic Institute, and the Univer-
sity of Illinois, was held at Purdue Uni-
versity on Saturday, April 29. The meeting
was attended by twelve local instructors and
sixty-five students, who travelled to West
Lafayette by automobile on the day of
the convention. A very good program was presented, in-
cluding television transmission and reception, high fre-
quency measurements, and two way radio telephone com-
munication. The program was presented in a very novel
manner and held the attention of all the guests. A lun-
cheon was given by the Purdue hosts at the Purdue
Memorial Union building. The next annual meeting of
the three colleges will be held at the Rose Polytechnic
Institute during April, 1934.
C. R. Stover, illuminating engineer with the General
Electric Company, Chicago, presented a talking motion
picture, "Mazda Preferred," in 215 Electrical Engineer-
ing Laboratory on April 26, under the auspices of the
student branch of A. I. E. E. The picture showed the
manufacture of the Mazda lamps from the raw material
to the finished product. The showing was open to the
public and was repeated at 10 and 11 A. M., so that all
students might attend.
Mu San
A meeting of Mu San was held at 7 :30 P. M., April
11, 1933, at the Triangle house. The meeting was ad-
dressed by Mr. Gerber who spoke on "Wells." After the
meeting refreshments were served.
Sigma Tau
Sigma Tau initiated seven men at Bradley Hall,
April 12, 1933. They are R. R. Manion, Kenneth Wel-
ton, Ben Levy, M. A. Goldberg, H. V. Lauer, H. H.
Sievers, and John Shelford, all '34s. Dean Rexford New-
comb of the College of Fine and Applied Arts spoke on
"In China-Japan." Professor A. R. Knight acted as
toastmaster.
Pi Tau Pi Sigma
Pi Tau Pi Sigma held an informal initiation Friday,
April 7, 1933 at Troop E Cavalry Field, Champaign.
The initiates were drilled, and a sham battle was held.
The formal initiation was held at 4 P. M., April 9,
1933 at the Green Tea Pot. Col. Stone spoke on "Mili-
tary and the R. O. T. C. here at the University." Col.
James also spoke. The following men were initiated :
L. T- Fohr, E. G. Sperlin, E. W. Best, L. S. McClure,
S. j. Kriz, G. H. Esch, Aness Saikley, all '34s.
Physics Department
Prof. F. W. Loomis, Prof. J. H. Bartlett, Dr. G. M.
Almy, and F. M. Sparks represented the University
Physics department at the convention of the American
Physical Society which was held during the week-end of
April 27 to 29 in Washington, D. C. The meeting was
held in the Bureau of Standards building and the Na-
tional Academy of Sciences.
Dr. Almy and Mr. Sparks presented a paper on "The
Absorption Spectrum of Diatomic Bismuth" at the meet-
ing. A paper, "Photoelectric Effect of Caesium Vapor,"
prepared b> Prof. Jacob Kunz was also read.
Prof. F. R. Watson of the same department attended
the meeting of the Acoustical Society of America, which
was held May 1 and 2. He presented a paper on
"Measurement of Sound Absorption by a Modified Tub-
Method."
American Chemical Society
Twelve faculty members of the department of chem-
istry attended the national meeting of the American
Chemical Society in Washington, D. C, which was held
March 27 to 31. Those who attended were Prof. R. C.
Fuson, Prof. R. L. Shriner, Prof. C. S. Marvel, Prof.
D. B. Keves, Prof. G. F. Smith, Prof. L. L. Quill, Prof.
C. W. Stillwell, Prof. B. S. Hopkins. Prof. Roger
Adams, Prof. S. S. Kistler, F. C. Howard, and Miss
Virginia Bartow. In addition to the routine of general
meetings the chemists were taken on a series of conducted
tours to the many scenic and historic points of interest in
and near Washington.
New discoveries in the uses and manufacture of glass
were discussed by Prof. D. B. Keyes of the department
of chemistry in an address delivered to the American
Chemical Society convention held at Washington, D. C.
Prof. Keyes was also chosen head of the industrial and
engineering chemistry group.
The Illinois group of faculty members who attended
the national convention of the American Chemical So-
ciety at Washington, D. C, visited the army's chemical
plant, Edgewood arsenal, Edgewood, Md., as the clos-
ing part of the convention program.
Engineering Experiment Station
The station just completed testing of the second arch
of three span arches being tested. Each arch is tested at
a pin height of ten, fifteen, and twenty feet. These tests
were made on the arch for each span constructed and
also on the arch for each span containing expansion
joints at the one-third points of the entire span. The in-
vestigation included tests to determine the elastic prop-
erties of the span and the influence ordinates, for reac-
tions at springings of each span. The work is being fi-
nanced by the U. S. Bureau of Public Roads and the
A. S. C. E. The work is under the supervision of W. M.
Wilson, research professor of Structural Engineering of
the department of civil engineering.
Two new bulletins, "The Production of Manufac-
tured Ice at Low Brine Temperature," Bulletin 254, and
"Treatment of Water for Ice Manufacture, Part 2,"
Bulletin 2^3, have been issued by the Engineering Experi-
ment Station of the University. Both were written by
Dana Burks, Jr.
Bulletin 254 is a report of the results obtained in a
study of ice production from the standpoint of operation
efficiency, and the development of methods rendering in-
creased efficiency possible.
Bulletin 2^3 reports the results obtained in the course
of a co-operative research investigation on the treatment
of water for ice manufacture so as to make possible the
production of ice of marketable quality.
Electrical Engineering
L. H. Means and W. A. Mann of the Schenectady,
N. Y., and Chicago branches respectively of the General
Electric company, visited the department of electrical en-
gineering for three days, starting March 16, to interview
all students interested in the kind of work carried on by
their company.
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FIGHTING BUSINESS DEPRESSIONS
By Roger Babson
Harper and Bros., $3.00
This book is not offered as a remedy for depressions,
hut rather as a salve to ease the sting of them. It is an
analysis of economic situations and their causes with a
discussion of ways of eliminating some of their effects.
The purpose of the book is to help fight the present eco-
nomic situation and other ones that may follow. Mr.
Babson bases the book on the material he has gathered
through forty years of economic experience. It is written
in a popular language that will interest the reader.
Mr. Babson is head of his statistical organization and
also the founder of the Babson Institute. He is a well-
known authority and lecturer on statistics and economics
and a director of many large companies. He has been
able to gather his material from his contacts in these or-
ganizations and presents them to the business man and
worker in order that the book will be a help in solving
their problems.
The book presents many suggestions and plans for
the reader to follow. Mr. Babson presents what he terms
as a five year blue print for companies to follow. In this
he plans the organization of the firm for five years. He
has a thorough discussion on keeping out of debt that
should be of particular interest to the reader. In the many
numerous and valuable chapters he discusses such subjects
as mass production, advertising, dangers of the stock
market, compelled saving, and production at loss. Mr.
Babson also devotes one chapter to recommendations and
another to the morals of the people. Read the book, but
while reading it, think with the author in order to gain
the full value of the material.
MAN AND METAES
Bv T. A. Rickard
McGraw-Hill Book Co.. $10.00
Did you know that mining has played an important
role in the history of civilization? If you have never
realized the fact, then read this book and find out for
yourself how important mining has been in history. This
book contains such a vast amount of facts that it is
printed in two volumes. In these volumes the author, Mr.
T. A. Rickard, has covered the complete history of metal
from the beginning of the ages to the present day. The
book has many interesting and colorful illustrations
and if these do not attract your attention, then read the
introduction, and you will find time to finish the story
of metal.
Mr. Rickard is a well-known mining engineer and
writer. His extensive travels and studies made this book
possible. He presented this book because he felt that the
importance of mining in history had not been treated well
enough in history texts. It is not a text book, but would
serve as an excellent reference book for students in min-
ing engineering.
The history of metal opens with a sketch of the ages
without metals and then changes to the early use of cop-
per and gold. From these chapters the author turns to
mining among the Egyptians and Phoenicians. He gives a
very detailed account of their methods. In later chapters
he discusses mining of medieval times, the uses of coal,
the first use of iron, and modern mining. Mr. Rickard has
built an interesting and unique story around the facts
that are presented in the book. After reading the book,
you will be convinced that Mr. Rickard has accomplished
his purpose.
Illinois' Only Co-operative Book Stores
An Engineering Activity
The control of these two stores constitute an im-
portant activity of College of Engineering stu-
dents since every Engineering Society has its
elected representatives serving on THE REAL
CO-OP Board of Directors. Kaufman, C. E. '34
and Angell, M. E. '33 are President and Secretary
for the year 1932-33. Truly an Engineering
organization.
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Another aid to business
... a Teletypewriter "Central"
Working out new ways to serve the communi-
cation needs of the public is an objective always
in the minds of Bell System men. The new Tele-
typewriter Exchange Service— typing by wire—
is an example.
For some years Private Wire Teletypewriter
Service has speeded communication between sep-
arated units of many large organizations. Tele-
phone men— anxious to make this service more
widely useful— have now established Teletype-
writer central offices, through which any sub-
scriber to the service may be connected directly
with any other subscriber. Both can type back
and forth— their messages being reproduced sim-
ultaneously at each point.
This new service provides fast, dependable com-
munication and does for the written word what
telephone service does for the spoken word. It
is one more Bell System contribution to busi-
ness efficiency.
BELL SYSTEM
TAKE A TRIP HOME BY TELEPHONE
...TONIGHT AT HALF-PAST EIGHT!
G-E Campus News
IN A PADDED CELL
RESEARCH moves in devious ways its wonders
to perform. G.E. has a padded cell in its
general engineering laboratory at Schenectady—for
the isolation of extraneous sounds. Confined in it, at
intervals, are motors, fans, and other equipment
which serves best when heard least. The cell is a
room within a room. The outer wall is of sound-
absorbing plaster; then come hollow tile, air space,
felt, another layer of plaster, more air space, sheet
iron, air space, lathwork, and a thick layer of cotton
waste. Total thickness, a foot and a half. Within
the chamber a "noise meter" tracks down outlawed
decibels.
Last year, the noise meter left its padded cell
and traveled to Manhattan's Metropolitan Opera
House. Ensconced in a grand tier box next to that of
Manager Giulio Gatti-Casazza, it measured voices,
orchestra, and applauding hands while "Rigoletto"
was sung. The meter discovered that Beniamino Gigli
registered 77 decibels,— a street car in full progress
makes only 65. Laboratory devices do have their
big moments.
'WI
FORE!
rOW! What a drive! If I could hit 'em like
that, I'd sure break a hundred." Just a few
comments as a national driving champ smacked a
golf ball out of sight. Occasion—the demonstration
of a new G-E device for measuring speeds here-
tofore not measurable because of their nature. The
apparatus registered the speed of the champ's club
head at 125 miles per hour; an average player is
lucky to register 70. No wonder the champion can
hit them so far.
The ball is driven from a low platform. Just back of
the ball, two parallel beams of light are at right angles
to the path of the club head. Each beam hits an
"electric eye" or photoelectric tube. A split second
before striking the ball, the driver cuts the first
beam, and almost immediately afterwards cuts the
second beam. Both phototubes operate Thyratron
tubes, the first one causing a condenser to begin
charging and the second one stopping it. The charge
is measured by a meter which is calibrated in terms
of miles per hour.
And don't worry about swinging too fast. H. W.
Lord, who perfected the apparatus, says it will
measure speeds up to about a thousand miles per
hour. What a drive that would make! Incidentally,
Lord is a '26 grad of the California Institute of
Technology.
"A CENTURY OF PROGRESS"
THIS summer, if you go to Chicago, you will visit
an Aladdin fairyland; "A Century of Progress"'
will be the greatest night exposition ever held. You
will see a veritable aurora borealis, artificially pro-
duced. Walter D'Arcy Ryan, veteran G-E illu-
minating engineer, is working in Chicago to help
make the exposition the most spectacular ever seen.
And well qualified for the job he is. An engineer-
artist—schooled at St. Mary's, in Halifax—he has
directed the illumination for many similar events.
When you go to Chicago, you will agree that a
masterpiece has been created.
And you should not miss the G-E "House of Magic,"
the most amazing part of the General Electric dis-
play at the exposition. There, recent discoveries and
developments of our Research Laboratory will be
presented in a fascinating manner. "Bill" Gluesing, a
'23 grad of the U. of Wisconsin, will have charge of
tbe lectures and demonstrations. In addition, many
G-E machines and appliances in the great circular
hall of the electrical building will dramatize the rapid-
ity of electrical progress. We'll see you at the exposi-
tion. Remember, it's from June 1st to October 31st.
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Eng ineers
Why not give us the opportun-
ity of taking your ILLIO
pictures this year?
HAVE YOU OBSERVED THE
"DIFFERENCE" IN OUR
QUALITY?
Our Prices No Higher Than
Elsewhere
Paul Stone Raymor, Ltd.
In Chicago, 430 N. Michigan Ave.
In Champaign, 623 East Green St.
Phone 2245
If It's to Be Cleaned and
Pressed, Send It to
GORDON
GLEANERS
Phone 7-2121
We Operate One of the
Largest Plants in This
Part of the State
Jobs Wanted by Ten Engineers
On or After October 15
Five of Fifteen Men Will Be Employed, Ten Are Without Jobs
On October 15th, fifteen men will receive de-
grees from the College of Engineering. Ten of
these men have not been employed, five have.
The five to receive jobs looked beyond their En-
gineering field during their Undergraduate
days. They took advantage of the resources on
the campus, and studied, on their own time.
Economics, Salesmanship, and Advertising. They
are now prepared to hold jobs calling for a
knowledge of selling and business as well as En-
gineering. After October, they will sell, and
sell intelligently, Engineering equipment and
supplies.
These five men came to us and asked for books
that would broaden their possibility of getting
jobs in case, when they graduated, their direct
field of Engineering should be closed. We of-
fered suggestions, advised, and furnished books
to these men. We will be glad to do the same
for you.
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OLLEGES of Engineering, like all other units in the national eclu-
/O^L^, cational system, must justify their existence if students and tax-
^—-^*—
^ pavers are to continue their interest in these institutions. This jus-
tification rests largely on the continuation of the demand for services of engi-
neering graduates which at present is, as every one knows, at an all time
minimum. But so, in a relative sense at least, is the demand for the products
of industrv to which engineering is so closely geared that a very nearly
perfect correlation has always existed between the ups and downs of the
past performance and development in these two fields.
Since trained engineering graduates cannot he produced overnight, the
coming demand for such men on the next upswing in the industrial cycle
must be anticipated, and can only be met by devoting these lean years to the
training of the best possible type of engineering students which the Colleges
can attract. The demand for the engineering graduate of the future will de-
pend more than ever upon the reputation of the college in which he has
been trained and especially upon his own personal record in that college. The
College of Engineering at the University of Illinois accepts this situation with
confidence and, in the highly competitive years just ahead, will depend even
more than in the past upon the mark of superior quality apparent in the
training of its graduates to place these graduates in the industries and to
keep them there.
A. C. WlLLARD,
Acting Dean, College of Engineering.
Dean
Arthur Hill
Daniels
Acting
President of
University
HE COLLEGE of Engineering has been a pioneer in engineering
'
*~) research. Professor A. N. Talbot gave laboratory instruction in hy-
draulics and engineering materials in 1891. Bulletin No. 1 on
reinforced concrete construction was published by Professor Talbot in 1904.
This was followed by engineering bulletins on concrete, reinforced concrete,
properties of steel, operation of machines, design of large pipes, and many
other problems, until now the Station has published 258 bulletins and 21
circulars.
The Engineering Experiment Station has made contributions to engi-
neering science which have made the University of Illinois favorably known
all over the world. In addition to the scientific data resulting from the work
of the Station, men trained in the Station have made even greater contri-
butions to engineering science. An idea of the growth of testing of engineer-
ing materials is indicated by comparing the present engineering testing lab-
oratory with the original room used by Professor Talbot which was 16 ft.
wide and 30 ft. long and contained all the testing equipment.
Our graduate instruction has attracted scientists of high caliber and
students from all over the world, making this institution known as having
one of the greatest graduate schools in engineering.
—Milo S. Ketchum,
Retiring Dean and Researt h
Professor of Civil Engineering.
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The University at the Fair
By Ken Leifermann '34
THE YEAR 1933 witnesses the greatest exhibit of
science and its fruits ever known to the people of
the United States, the "Century of Progress," Chi-
cago's World's Fair. As hostess, Illinois is first repre-
sented by the Illinois Host House, with its reception
rooms, auditorium, and very complete collection of Lin-
colnia in honor of her greatest son. Elsewhere throughout
the Fair, Illinois exhibits and exhibits of the University
are found side by side. In fact the co-operation of the
State and the University is evidenced in all their exhibits.
The University, reproduced by means of a model
built on a scale of one inch to thirty-two feet is the most
striking feature of the Illinois exhibit in the Court of
States. Here both State and University have done them-
selves a commendable job. The exhibit as befits the host-
ess state, is not a sensational appeal to attract tourists,
but is a restrainted presentation of the state's resources
where one could profitably spend many hours learning
interesting and important facts about Illinois. The Uni-
versity model was made on the campus under the direc-
tion of Mr. E. L. Stouffer, of the Supervising Architect's
office and was the result of several months' work.
Such a model was early settled upon as the central
portion of the University exhibit, as the committee in
charge, under the chairmanship of Director P. L. Wind-
sor, felt that this would
be the best way in which
the University could be
shown. A similar model
of the old campus was
constructed in 1915 for
the World's Fair at San
Francisco and was subse-
quently exhibited at a
number of other places
over the country. Based
on past experience, this
year's model will prob-
ably likewise travel about
in the years following the
"Century of Progress".
With this probability in
mind, the model has been
made durable and section-
ally designed so that it Federal Building
may be readily taken apart and reassembled anywhere.
The base on which the model rests is also sectionally
built for re-use.
The model itself is constructed upon a three-fourth
inch plywood base, well secured to a framework system
concealed below. The buildings were carefully worked
out in wood before the various facades drawn on card-
board were glued to their respective places. There is
nothing fragile anywhere in connection with the model.
The tree trunks are nails properly painted, as also are
such members as the columns of the Stadium. The photo-
graph of the model without close inspection could easily
be taken for an aeroplane view of the campus itself, which
suggests a number of practical uses for this and other such
models. In studying the design and location of furture
buildings for the campus, the availability of such a model
or of a section of it would help very much in visualizing
the probable results on any such construction.
Looking up from the model to the side walls, one
first saw a familiar face at the desk of the Alumni Asso-
ciation where W. M. Avery '33 was busily contacting
Illini. After chatting with him, one looked at the dis-
plays of the Engineering college lining both sides of the
wall, with the rear wall being occupied by drawings of
the architectural department. The engineering exhibit is
designed primarily to
show in pictorial work
some of the scholas-
tic activities of engi-
neering students. There
are large photographs
showing students at work
over the drafting board,
students at work in the
Engineering Library, stu-
dents at work in the ma-
chine shops, students
doing surveying, students
at work in the electrical,
the physics, and the hy-
draulics laboratory, stu-
dent testing steam en-
gines, and materials of
construction. There are
and Hall of Stales also pictures showing
//
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railway testing work and blueprint developments. Inci-
dentally, a few moment;, would be spent trying to identify
those students who rated exhibition at the Fair. The
display of the Department of Ceramics shows interesting
phases of their
work, and in addi-
tion there is an ex-
hibit of some of the
more delicate prod-
ucts of the c 1 a y
worker's art.
While the main
emphasis in the ex-
hibit is quite prop-
erly upon student
scholastic activities,
there are a number
of pictures dealing
with a few phases
of the very extensive research work of the college of
engineering and of the Engineering Experiment Station.
Some of these pictures show the research work in mining
in coal field locations many miles from the campus. Others
show the testing of locomotives in the Locomotive Test-
ing Laboratory. A very interesting group of pictures
shows something of the very extensive study of house
heating and ventilation carried on by the mechanical en-
gineering department—a research for which the college
of engineering is justly famous. Some of the research
problems in ceramics, physics and electrical engineering
are shown. Several views show activities in the Materials
Testing laboratory. Some of these show the 3,000,000
pound testing machine in action, while others show in
action the machine for testing railroad rails under rolling
loads similar to that received in practice. This machine
Illinois Host Building
was designed in the laboratory, and built, under the
direction of the laboratory force, in an Urbana machine
shop. The department of civil engineering has some in-
teresting photographs of tests of large arches and also is
exhibiting a 10-foot model of a test arch with loading
weights and weighing scales complete.
Also of interest to engineers are the pictorial repre-
sentations of the progress of Illinois roads and highways
in the past century. There are huge maps of the State
and another map which indicates that if Illinois high-
ways were stretched into a single road it would reach
from New York to San Francisco three and one-half
times.
But the University exhibits are not confined to the
Court of States. In the Hall of Science are more illustra-
tions of the work of the university and its staff. Many
of the physics exhibits—those automatic experiments, one
could almost call them—illustrate the work of the de-
partment. The department of mathematics has a very
interesting and worthwhile exhibit of the underlying
theory on which new science and eventually engineering
are based. The collection of mathematical models at the
Fair is undoubtedly one of the most complete collections
in the world, mostly through the efforts of Professor
Arnold Emch.
The department of chemistry is interested in two
particular collections: one in the States building showing
a glassblowing exhibit and a collection of materials from
the department, and the other in Hall of Science repre-
senting a large periodic table showing each of the ninety-
two chemical elements.
The committee on the university's participation at
the Fair under the chairmanship of Professor Windsor
has done a creditable work in presenting the University
to the millions who have visited the Fair.
• A
Some of the Technical Exhibits at the Fair
By Sidney Schnitzer, '35
^T~\()Y. YOU missed it!" This remark, as of No-
[S vember first, is emphatically addressed to all
persons connected with or interested in engineer-
ing who will have failed to visit A Century of Progress
in Chicago by then. In its construction and in its func-
tion this mammoth exposition has had and is having a
tremendous appeal to the members of the engineering
fraternity, and there are none who should have failed
to see it by its closing date.
The features and problems of construction of the
Fair have already been amply described in the Techno-
graphs for April and May. However, the number.
variety, and. in many cases, complexity of the displays
precludes as detailed and technical a description of them
here. This article will simply point out some of the
things the reader has missed if he has not yet visited
the Fair.
Although it attracts less attention than the other
displays in the Electrical Building, a large vacuum tube
in the loudspeaker amplifying circuit for a demonstration
in the Bell System exhibit is engaging from a technical
standpoint. The plate of this tube has a fluorescent coat-
ing and is interesting to watch as the intensity of the
glowing horizontal lines on it ( resulting from the im-
pacts of the electrons emanating from the grid) fluctu-
ates with the sound in the loudspeaker.
One of many demonstrations of industrial processes
at the Fair is the small radio tube assembling and inspect-
ing plant in another part of the Communications section.
Another display of a manufacturing process is the Feder-
al Electric Company's demonstration of the fabrication
of neon and other gaseous tube electric signs. The skill-
ful manipulation of the glass tubes by the artisans there
brings many sighs of admiration and regret from those
former chemistry students who remember when they have
bunglingly tried to form the same material.
A galaxy of electrical "tricks," the latest products of
electrical research, are shown by both the General Elec-
tric and the Westinghouse Companies. The former has a
small auditorium wherein every half-hour demonstrations
of the electrical fever machine (for therapy in certain
types of diseases), the stroboscope (for "stopping" rapid-
ly rotating machinery for purposes of study), the thyra-
tron tube, and many other devices and applications are
given.
On a balcony overhanging their main exhibit the
Westinghouse Company maintains what they call a "Hall
of Miracles". Here are displayed a fluoroscopic X-ray
unit by means of which the visitor is able to examine the
bones in his hand, a photo-electric burglar alarm, a micro-
phone connected with an oscilloscope in such a manner
that the visitor may see the wave pattern of any sound
he chooses to utter into it, an electric taster ( for detect-
ing the difference in acidity between two pieces of fruit),
an opacity meter for measuring the opacity of paper, a
photo-electric card sorting machine, a magnetic strain
gauge for measuring deflections and deformations in steel
rails under load, a photo-voltaic cell, and a host of other
scientific and technical curios. One feature in this section
of especial interest to radio engineers is the radio beam-
cast demonstration, wherein the similarity of the nine
centimeter wave beam transmitted between parabolic re-
flector antennae to one of light is shown. Their property
reflection from a polished metal surface and their sus-
ceptibility to interruption by an optically opaque object
illustrates the close relationship of these radio waxes to
those of light. Immediately adjacent to and following this
is a demonstration of power broadcasting. Here 40-watt
Radio Broadcast Demonstration
bulbs are made to glow brilliantly when merely held
parallel to the antenna by the observers by metal handles
across their bases.
Returning to the main floor of the building, the
technically minded visitor can find many models, ma-
chines, and other displays of real engineering interest.
An accurate model of a steel rolling mill, a miniature
replica of the 20,000 KW. mercury vapor power plant at
Schenectady, and a model of the main propelling equip-
ment of a twin-screw turbine-electric driven ship are but
a few of such displays in this part of the building.
One exhibit to gladden the heart of the lonely me-
chanical engineer is a 50-horsepower two stage steam
turbine and governor cut away to expose the working
parts. Another exhibit with the same possible effect is
that of a 240-horsepower railway Diesel-electric unit cut
away to show the crankshaft and the fuel pump, being
slowly turned over, and right beside it a comparatively
small Diesel-generator set for use on farms and in homes.
Although the exhibits of the Electric Light and
Power industries have been planned to catch the interest
of the ordinary visitor, technical men are attracted bv
many of them. One such display is a group of "operating"
models showing the development of the steam engine,
steam turbine, and electric generator from their earliest
beginnings to the present day. In addition to these there
is a longitudional half of a '4 -size model of a steam
turbine-generating unit mounted on a long panel upon
which are shown the bearings, boilers, and connecting
pipes in color. A photoelectric sorter in another part of
this group separates small wooden cubes according to size,
and poker chips according to color.
There seems to be some sort of belief that no visit
to A Century of Progress is complete without a call at
the Hall of Science, and this is true, especially when
the visitor happens to be interested in mining engineering,
engineering physics, or chemical engineering, among other
subjects.
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As complete as any exhibit on one subject anywhere
at the Fair is that of the production and distribution of
petroleum and petroleum products presented under the
auspices of the American Petroleum Institute. A focal
point of interest here is a "working" model of an oil
refinery showing the major steps in the refining of pe-
troleum, with all the tanks, stills, towers, and pipe con-
nections made of glass to facilitate observation of the
reactions. Other parts of the same exhibit are occupied
with displays of surface and sub-surface geological sur-
veying instruments and methods; models of geological
formations encountered in oil drilling; authentic one-
tenth size miniatures of modern rotary-tool and cable
drilling rigs; models of a central power pumping unit,
of a water flooding recovery installation, and of an ocean,
rail and pipe line terminal ; and numerous other interest-
ing maps, models, dioramas, machines, pictures, and de-
vices, the entire exhibit requiring at least an hour's time
for serious examination and study.
Of further interest to mining engineers was an ex-
hibit of models of zinc and lead ore-crushing and flota-
tion equipment which actually crushed and separated the
ore while the observer watched.
A point of interest in the mathematics section in this
building is an exhibit of gages for use in machine part
inspection. Two gage blocks placed in mutual contact
have such flat surfaces that when a testing machine tries
to separate them a force far in excess of that due to at-
mospheric pressure is registered, a sign of molecular at-
traction between them.
No past, present, or future student of sophomore
physics for engineers should miss seeing the wonderfully
graphic demonstrations of the various physical principles
by the group of models in the Hall of Science. These
models are such to bring a bitter tear to the eye of any
Illinois physics instructor and to make him hope that
some philantropist will buy them up at the conclusion of
the Fair and present them to the University.
The General Exhibits group constitutes a real para-
dise for the industrially-minded visitor. Here are pic-
tures of various steps in the manufacture of steel with
illuminated glass inserts realistically depicting the hot or
molten steel. A complete model of a coal mine and tipple,
even to the trains running in and out of a tunnel in the
side of the mountain, is another display of this sort.
Among the other miscellaneous exhibits there is a
group of famous automobile and airplane motors pre-
sented by the Gulf Refining Company. These include the
airplane motor which established the 1929 world's endur-
ance non-stop record, the new White 250-horsepower
12-cylinder "pancake" motorbus motor with its two banks
of 6 cylinders set at 180 degrees to each other for com-
pactness sake (a bus equipped with this motor stands
under the dome of the Travel and Transport Building),
and a Duesenberg motor taken from a racing car used at
the Indianapolis speedway. A display of great popularity
with not only engineers, but everyone is a set-up of one
hundred sixty foot-square panels containing working
models of mechanical movements and their applications.
An exhibit illustrating in a very realistic manner the
effect of sound-absorbing ceilings in "reducing" noise in
offices and other work places where quietness is conducive
to maximum efficiency is on exhibition at the Johns-Man-
ville Building. Listening tubes connected to a glass-
enclosed model of a noisy office enable the observer to
detect the difference in the intensity of the clatter when
the folding panels comprising the ceiling change from
"Reflecting Surface" to Sound Absorbing Surface."
The General Motors, Chrysler, Nash, and Travel
and Transport Buildings in this part of the exposition
constitute a mecca for the engineer interested in trans-
portation. Here are shown automobiles, trucks, airplanes,
buses, motorboats, covered wagons, railway cars, and
locomotives, and countless accessories to these forms of
transportation.
Railway men find some of the exhibits in the Travel
and Transport building highly engaging. There are sev-
eral triple-valves and control valves cut away to show as
much of the mechanism as possible, while close by there is
a centralized traffic control machine, with an illuminated
map, such as is used in railway dispatchers' and tower-
men's offices, to illustrate the modern method of cen-
tralized control of railway train movements. An exact
replica of the head end of a steam locomotive with the
automatic train control pickup and mechanism mounted
upon it illustrates the application of that device.
An item of interest among the trains and other rail-
way rolling stock parked on the tracks south of the
Travel and Transport building is the Clark Autotram
streamlined gasoline passenger coach. Features of this
car that interest engineers are the air-conditioning, the
aluminum alloy body, the noise and vibration insulation,
the resilient wheels, and the top speed of 110 miles per
hour.
Few technical men, if any, fail to find A Century of
Progress interesting and, in many cases, informative. If
not for the displays themselves, then for the methods by
which the products of scientific and engineering research
may be familiarized to the public, is this exposition of
educational value to the inhabitants of the engineering
world. There is little doubt that if the reader has not yet
visited the Fair he has certainly missed something worth-
while.
Autotram, a modern stream-lined gasoline passenger coach, exhibited at the Fair
The Early History of the College of Engineering
of the University of Illinois
By Fred H. Turner
Dean of Men
THE STATE of Illinois was admitted to the
United States in 1818. Its charter provided liber-
ally for education, and it might have had a State
College or University a few years later, if it had not
wasted its opportunity. Once lost the state did not take
its opportunity until nearly half a century later. On
February 14, 1863, the following act was passed by the
Legislature of the State of Illinois:
AN ACT accepting the donation
of Public Lands from Congress, ap-
proved July 2, 1862.
Section 1. Be it enacted by the
People of the State of Illinois, repre-
sented in the General Assembly, That
the act passed by the Congress of the
United States, donated public lands to
the several states and territories which
may provide colleges for the benefit
of agriculture and the mechanic arts,
approved July 2, 1862, be and the
provisions therein contained, accepted
by this state.
Section 2. Be it further enacted,
That the Secretary of this state in-
form the Secretary of the Interior, at
Washington, that the State of Illinois
through the Legislature, has accepted
the Donation in said act.
Approved, February 14, 1863.
Illinois, therefore was one of
the early states to accept the bene-
fits of the Land Grant Act of
1862, by which most of the states
in the Union have established ag-
ricultural and mechanical colleges
and universities. Illinois was
prompt in accepting the benefits of
the Land Grant Act, but it waited
four years before naming the com-
munity in which the new institu-
tion was to be placed. Section 12 of an act passed by the
Illinois Legislature on February 28, 1867, stated "that
it shall be the duty of the Board of Trustees to perma-
nently locate said University at Urbana in Champaign
County, Illinois," providing certain conditions were met,
and various sections of the same act made specific men-
tion of the mechanical aspects of the new institution
which must be provided under the law. This Act, "to
provide for the organization and maintenance of the Illi-
nois Industrial University stated in part:
"Section 7. The trustees shall have power to provide the
requisite buildings, apparatus, and conveniences ... to appoint
such professors and instructors, and establish and provide for
the management of such model farms, model art, and other
departments and professorships, as may be required to teach, in
the most thorough manner, such branches of learning as are
related to agriculture and the mechanic arts, and military tactics,
without excluding other scientific and classical studies ..."
"Section 13. The board of trustees shall, by and with the
advice and consent of the governor and adjutant general, pro-
cure all such arms, accoutrements, books, and instruments, and
Dean Fred H. Turner
This article gives an account lead-
ing to the official establishment of the
university at Champaign-l'rbana and
the part that the
e n g i n e e r -
ing school played
in its organiza-
tion. It is the first
of a series of ar-
ticles which will
trace the history
of the engineer-
ing school to the
present date.
Fred H. Turn-
er, Dean of Men,
author of the ar-
ticle, is well
qualified lo write on the subject since
he has received his Ph. D. degree in
1931 after having written a thesis on
a topic concerning the history of the
university. He also spent his under-
graduate days here at the university
graduating in 1922 and received his
Master's degree in 1926.
appoint such instructors as may, in their discretion, be required
to impart a thorough knowledge of military tactics and military
engineering. . . ."
Section 7 quotes exactly from the Land Grant Act
which is usually stated as the act of July 2, 1862, al-
though the correct date is July 1, 1862, and gives the
simple statement from which the College of Engineering
was to be founded. If we consider the College of Engi-
neering as we know it today with
its buildings, laboratories, and
equipment, it seems almost miracu-
lous that from this simple begin-
ning, has grown the College of
Engineering of the University of
Illinois, one of the outstanding
Colleges of Engineering in the
country, and for that matter in
the world.
It must be remembered that a
college of engineering as we know
it today was unheard of in these
early days. It must be remembered
that less than a century ago, most
of the institutions of higher learn-
ing taught the simple, classical
course. It must remembered that
the plans for "mechanical" and
"manual labor schools" were in a
very early experimental stage, at
the time of the passage of the
Land Grant Act in 1862. And
finally, it must be remembered that
the exponents of the "classical"
colleges looked with great derision
and scorn on these new type, un-
tried, mechanical schools.
Previous to the passage of the
Land Grant Act, there had been some activity in Illinois
along the lines of the manual labor schools, and many
proposals for types of schools for mechanics. The Legis-
lature of 1826-27 granted a charter to a college to be
known as Franklin College, to be located at Albion or
some point in Edwards County, Illinois, "to teach and
instruct ... as well in agriculture, manufacturing, and
trades, as in general science." Here is the first mention
of teaching agriculture and industrial arts in Illinois, far
removed from a college of engineering, but with a sug-
gestion for the future, at least. Nothing came of the
attempt, but the authorization was given.
Between 1830 and 1840, the "manual labor" school
was an educational fad. The plan of the manual labor
school was that while the student studied in the institu-
tion, he could labor in the field and workshop, in order
to defray his expenses. Illinois College at Jacksonville,
erected a workshop for this purpose which was discon-
tinued a few years later. The Legislature granted char-
ters in 1835 to the Franklin Manual Labor School in
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Cook or LaSalle Counties, Chatham at Lick Creek
Prairie, Sangamon County, Burnt Prairie Manual Labor
Seminary in White County, and in 1836. incorporated
the Fayette Count)' Manual Labor Seminary at or near
Vandalia. February 14, 1841, the Rock River Seminary
in Ogle County was chartered, providing tor "manual
labor, religious toleration, and the promotion of general
interests in education." In 1S42, the Leroy Manual
Labor University was chartered at Leroy in McLean
County, "to promote the interests of education, prepara-
tory, collegiate, and professional."
As the interest in manual labor schools declined, there
came an increasing interest in the foundation of schools
tor mechanics. An article appeared in the March, 1841
issue of the Prarie Farmer by John Gage, entitled "A
Plan for a Mechanical School." It was to be located
where work in the shop could be turned to the best ad-
vantage, and was to take students who could read, write,
spell, and had some proficiency in grammar, arithmetic,
geography, and philosophy. The plan was to cost each
student $304 for six years of schooling. Half of the
students, limited to one hundred in number, were to
work mornings and study afternoons, while the other
half studied mornings and worked afternoons. "It would
raise an order of mechanics which would set foreign
competition at defiance."
The editor of the Prairie Farmer printed an editorial
in February, 1843, entitled "A School for Mechanics,"
pleading for the physical necessity and usefulness of labor
in a mechanics school based on the assumptions that are
not adapted to the education of a mechanic. The advan-
tages would be the same as a professional college training
for a professional man. The editor commented again in
September, 1843, on his proposed mechanics school. There
was no instruction in mechanics, and it was "education-
ally wrong for a boy to pore over books" if he were
destined to be a mechanic.
About this time, Jonathan Baldwin Turner, a former
professor at Illinois College at Jacksonville, Illinois,
began his attempts to interest the public in agricultural
education. He was eventually to become famous as the
man most influential in the planning of events which
lead to the Land Grant Act of 1862. In May, 1850,
Turner spoke before the Griggsville Teacher's Institute,
in Pike County, Illinois on "A Plan for a State LT niver-
sity for the Industrial Classes." The plan was long,
wordy, and centered about the idea that workers needed
a s\stem of education for their own class, adapted to
their needs and to create an industrial literature. Instruc-
tion was to be offered in all sciences, arts, commerce,
mining, transportation, and to experiment and investigate
in co-operation with the Smithsonian Institute in Wash-
ington. Turner presented a much more carefully prepared
plan for an Industrial University for the State of Illinois
at the meeting of the Buel Institute at Granville, Illinois,
on November IS, 1851, which meeting is usually con-
sidered as the meeting which touched off the movement
which grew into the Land Grant College plans. State-
ments from this plan which seem to refer clearly to some
sort of engineering instruction were as follows:
".
. . Where are the universities, the apparatus, the pm-
lessoi^, anil the literature, specifically adapted to am one "I
the industrial classes? . . ." ". . . What do the Industrial Classes
want?
"How can that want be supplied?
"The first question may be answered in a few words. They
want and thev ought to have the same facilities for understand-
ing . . . the science and art of their several pursuits . . .
"How can that want be supplied? ... I answer . . . that
this want cannot be supplied by any existing institutions for the
professional classes, nor by any incidental appendage attached
to them as a mere secondary appendage.
".
. . They need a system of liberal education for their own
class and adapted to their own pursuits . . .
"There should be connected with such an institution
. . .
buildings of appropriate size and construction for all its ordi-
nary and special uses, a complete philosophical, chemical . . .
and industrial apparatus . . . Instruction should be constantly
given in . . . the nature, strength, durability, preservation, per-
fection, composition, use, and manufacture of all materials of
art and trade; ... on the saving of labor by the hand . . . the
true theory and art of governing and controlling or directing
the labor of men in the state, . . . and shop . . .
"Let
. . . experiments be made in all . . . mechanical or
chemical art, mining, merchandize, and transportation by water
and by land, and daily practical and experimental instruction
given to each student in attendance in his own chosen sphere of
research or labor of life. Especially let the comparative merits
of all labor saving tools, instruments, machines, engines, and
processes, be thoroughly and practically tested and explained . . .
"A sufficient number of buildings ... in which all the
ordinary tools and implements of the institution should be kept,
and models of all other implements and machines from time
to time collected and tested . . .
"A suitable industrial library should at once be procured,
did not all the world know such a thing to be impossible . . .
"As regards the professors, they should, of course, not only
he men of the most eminent practical ability in their several
departments . . ."
Here was a plan for an industrial university which
was really worthy of the name. Look at the college of
engineering of today and you will find that essentially
it fulfills the ideals set up by old Jonathan Baldwin
Turner at a meeting of Illinois farmers in 1851. Follow-
ing this meeting, came eleven years of hard work before
the passage of the Land Grant Act of 1862. The Illinois
Farmers held meetings, organized an Industrial League,
memorialized the state Legislature, memorialized the
Congress of the LJnited States, furnished the plan which
Mr. Morrill of Vermont used in his first bill which was
passed in 1859, and immediately vetoed by President
Buchanan, and finally furnished the plan used by Senator
B. F. Wade of Ohio, which was passed and became the
Land Grant Act of July 1, 1862.
Thus, the Land Grant Act under which the Illinois
Industrial University, and all Land Grant Colleges and
Universities in the country were founded, was the out-
groyvth of a movement conceived by a group of Illinois
Farmers and laboring men, fostered by this group of
friendly individuals, and finally passed and signed by an
Illinois President, Abraham Lincoln.
Following the passage of the Land Grant Act. and
the acceptance by Illinois, began the struggle to locate
the new institution. The first offers from communities
came in 1865 and all were rejected. The prize finally
went to Champaign County in 1867, but in the mean
time, there had been a bitter struggle to secure a part
of the appropriations and funds for a mechanical or
polytechnic division of the new University, to be located
in Chicago.
The interest of the "Chicago Mechanics" in the plan
for an industrial university' was apparent early in the
history. The Chicago Mechanics Institute issued a call
for a meeting on January 25, 1854, to consider a plan
for "a scheme to bring education home to the people of
this state, the great industrial classes." This interest was
never lost, and in July, 1864, Colonel Robert Eastman
of Chicago proposed a plan to Governor Richard Yates,
to split the funds of the Land Grant Act, use half for a
centrally located agricultural college, and the remainder
to be used by the Chicago mechanics to found a mechan-
ical College in Chicago. Governor Yates, without com-
mitting himself, appointed a commission to consider the
plan. Early in September, 1864, the commission blun-
dered into a publication of a call for communities to
make application for portions of the fund, a serious error,
(Continued on page 21)
Fit/. 1. A cur design proposed by the Electric Railway President's Conference Committee.
Elimination of Transit Car Noise and Its
Effect on Car Design
By John K. Tuthill
Associate Professor of Electrical Railway Engineering
FOR THE past ten years the subject of city "noise"
or "disagreeable sound" has been given much con-
sideration by city officials, health departments and
city transportation companies of America. The traffic con-
gestion on city streets caused by the rapid growth of
motor vehicle traffic has, more than any one other cause,
brought about a demand for noise abatement. Some city
administrations have long recognized the irritating effects
of the needless use of the automobile horn, such as occurs
at a traffic signal, where a long line of motor vehicles is
stopped by a red light when the cars at the rear start
sounding their horns the instant the yellow light appears.
City ordinances have been passed in many cities to con-
trol this nuisance.
Perhaps the greatest producer of objectionable noise
on streets of some cities is the chain driven, solid rubber
tired trucks pulling a number of trailers and often oper-
ating in municipal garbage disposal service. It would be
difficult to find a street car that could produce as much
noise as one of the truck trains, even though the car
moved at a higher speed.
Many tests and experiments have been performed to
determine the effects of a constant noise on the efficiency
of certain workers and the strain on their physical and
nervous systems. In practically all cases detrimental ef-
fects were observed. An elaborate series of noise measure-
ments were made on the streets of New York by the
Health Department of New York City which showed a
high level of noise during the entire twenty-four hours of
the day. Tests in another city have indicated that, in
congested districts, with street cars, elevated trains and
heavy vehicular traffic operating in normal service, of the
entire volume of noise 53.6% was caused by elevated
trains, 31.4% by street cars and the remaining 15% was
due to other traffic.
Many transit companies have realized the seriousness
of the noise problem and have done much research work
tending to eliminate all car noise that is economically pos-
sible. The usual proceedure has been to first provide a
noise measuring instrument and conduct two separate
series of tests, one with the recording apparatus inside
the car and the other with the apparatus set up at a given
distance from the rail, while the car, in both cases, is
moving at various constant speeds. The tests may be
further classified to include comparisons of noise made
by different cars of various types, weights, materials and
equipment. A section of track where the tests are to be
conducted is selected so that there will be a minimum of
interference from external noises, reflected vibrations and
where the running rails are in good condition.
One type of noise recorder is made up of a pick-up
device consisting of a permanent magnet type of radio
loud speaker attached to a short megaphone which takes
the place of the ordinary loud speaker horn. Any sound
waves striking the diaphragm of the loud speaker gener-
ate feeble alternating-currents in its mechanism which are
amplified, rectified and finally recorded on a direct-cur-
rent voltmeter chart. By properly proportioning the con-
stants of the recorder and selecting the correct shape of
the pick-up device, it has been possible to have the instru-
ment perform very much like the human ear, the results
following quite closely a logarithmic scale. The volt-
meter reading directly in volts, makes it convenient to
use "sound volts" when comparing car noises.
The car to be tested should be in average mechanical
condition at the beginning of the tests and maintained so
during the entire period of the investigation. This means
that all loose nuts must be tightened and any defective
parts of the car that are liable to produce unnecessary
noise should be replaced. Those parts of the car that are
thought to produce the greatest amount of noise should
be considered first in order that the louder noises may
not overcome those of a lower level.
The car trucks being the source of a large volume of
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Worm drive truck with rubber springs.
noise are first considered after the preliminary or basic
tests are completed. If the gears are worn, they will no
doubt be noisy and should be given proper attention. If
it be feasible to change both gears and pinions, this should
be done and a second series of tests made. The metallic
ring of the gears may be deadened by cutting grooves
on both sides of each gear under the rim and pouring in
melted lead, after which another series of tests is made.
The gear tests are concluded after making tests with the
gear cases covered with accoustical cloth, felt or other
sound deadening material. All parts of the truck that are
not rigidly riveted together and where there is a likeli-
hood of relative movement between them, causing squeak-
ing and chattering noises of a high frequency, should be
separated with strips of canvas or blocks of rubber. All
springs that are not securely fastened to the parts of the
truck whose weight they support should rest on rubber
pads. It has been found practicable to separate the car
body from the trucks by inserting rubber pads at the cen-
ter plates and side bearings. A series of tests will de-
termine to what extent this practice should be carried and
whether the added cost of installation and maintenance
of the rubber inserts on present equipment is warranted
by the resulting reduction in noise.
Several things may be done to reduce the noise made
by the car wheels. The metallic ring of the wheel may
be deadened by bolting wooden blocks to both sides of
the wheel web or by installing lead inserts under the rim,
similar to the method used on the gear wheels. Much
experimental work has been done in developing a resilient
wheel which has been applied to many equipments. The
general scheme is shown in Fig. 2. It is noted that the
wheel rim and axle of the car are mechanically and elec-
trically separated by rubber blocks which prevent vibra-
tions set up in the wheel rim from being transmitted to
the car axle. A wheel using a pneumatic tread and steel
flange has been used on the Budd-Micheline cars with
considerable success. These wheels are exceedingly quiet
but it is doubtful if they will be applied to present day
transit cars since it would be necessary to install either an
overhead negative return trolley wire on surface line
systems and a fourth rail on elevated and subway lines
or provide a current collection device on the running rails
which would probably make as much noise as the ordinary
steel car wheels. Trucks of a different type may be tested
tinder the same car bodv and it has been found that here
the greatest amount of noise reduction
is obtained. A number of such trucks
embodying the automotive type of
worm gear drive and axle, the use of
long leaf springs, the absence of the
conventional brake shoes and brake rig-
ging have been developed within the
past six years that produce very little
noise. The worm drive permits the
motors to be mounted on the truck
frame, thereby reducing the amount of
non-spring supported weight. This re-
duces the pounding at rail joints and
when operating over rough track. It
should be borne in mind that it would
be a financial impossibility for a trans-
it company to replace car trucks now
in use with a noiseless type no matter
how much they might desire to do so.
The construction of the ordinary
trucks would not permit them being
converted into the noiseless type.
There are only a few things that
can conveniently be done to the body
of existing cars to silence them. The windows, being a
source of a disagreeable rattle, may be mounted in rub-
ber and tightly fitted in place. If a forced draft system
of ventilation or air conditioning is provided, it is possible
to rigidly fasten the windows in place so they cannot be
opened. The noise inside the car is reduced by placing ac-
coustical cloth under the floor boards. However, some
tests will show just what benefit will be obtained. The
car side panels on some equipments have been extended
down to within six or eight inches of the rail by applying
a metal "skirt" lined
with some sound ab-
sorbing material. This
not only reduces the
noise of the car as
measured at the curb,
but makes for a neat
appearing car by hid-
ing most of the car
trucks. However it is
doubtful if the reduc-
tion in noise is justified
by the expense in-
volved in making the
changes on existing
equipment. In new de-
signs this feature is
entirely within reason
and should be consid-
ered for new cars.
Finally, attention
should be given to any
appliances and equip-
ment that are rigidly
attached to the car
body. P e r h a p s the
greatest source of noise
and vibration is the
motor driven air com-
pressor. The compres-
sor shoidd be put in
Fig. 2. In experimental resilient good operating condi-
iiir wheel. tlon anj mounted on
rubber or accoustical cloth. If hung by T hangers, they
should be fitted with a rubber insulating joint. The pipe
(Continued on page IS)
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Engineering and Medicine
J. Howard Rearo, M. D.
University llrti/tk Officer
I
N HIS struggle to make life more effective, his en-
vironment more enjoyable, and his conceptions more
substantial than dreams, man has developed the twin
arts of engineering and medicine. They are from the
same sources for the identical purpose of promoting
health, prosperity, comfort, and happiness. Their fabrics
are alike; they differ only in their patterns. Their warp
and woof are biology, chemistry, and physics. Medicine
is largely applied biology, physics permeates engineering,
and chemistry is essential for both. They are most effec-
tive and valuable when tinctured with the esthetic. Medi-
cine has many characteristics of an
art. Engineering has a reputation
for exactness that withstands even
the latest hypothesis of inde-
terminacy.
Engineering and medicine are
inseparable. The former cannot
build without accident or without
creating health hazards due to the
environment in which it must
work or which it of necessity pro-
duces. The latter can do little to
promote health or prevent disease
without sewage plants, refuse dis-
posal, water purification, milk
sanitation, good ventilation, proper
heating, adequate lighting, and
control of rodents, insects, noise,
dust, and gases.
Gorgas had to control yellow
fever and malaria before Goethals
could build the Panama Canal.
Engineering made their eradica-
tion possible. In aeronautics, trans-
portation, m i n i n g , tunneling,
bridge building, and industry, en-
gineering needs the assistance of
medicine and medicine that of engineering. The great
metropolitan areas with their skyscrapers, luxurious apart-
ments, magnificent marts of trade, museums, institutes,
schools, cathedrals, subways, boulevards, and transporta-
tion systems are creations of the human mind, possible
only through the joint use of medicine and engineering.
Without engineering the vision of the architect remains
as immaterial as fantasies. Cities would be without water
supplies, sewage treatment would be as primitive as when
Moses camped in the Wilderness, garbage disposal would
be medieval in its crudeness, and rapid transportation
would be by the camel or the horse. Without medicine,
contagion woidd make the well-laid plans of the en-
gineer as futile as those of the great De Lessups for
Panama ; malnutrition would dwarf, deform, and destroy
a large part of the population of cities; disease would
paralyze industry, ruin commerce, turn the palace and
cottage into abodes of the dying; and prepare the flourish-
ing metropolis for the spade of the antiquarian and the
archeologist.
Every achievement of engineering creates problems
Engineers have often wondered of
what relation the engineering profes-
sion is to others, such as medicine,
agriculture, law, and commerce. As
has been mentioned before in the
columns of the Technograpli, the av-
erage engineer does not have any time
available for study in non-engineering
curriculae.
The Technograpli believes that the
engineers should be acquainted with
such relations, and consequently it has
arranged to publish a series of stories
concerning them. This article, written
by Dr. J. Howard Heard, is the first
article of the series. The subject has
been handled masterfully and tactful-
ly, and the article is recommended as
being worthwhile for all to read.
Editor.
for medcine. Engineering makes it possible for man t<>
reach lower depths and greater heights but in doing so
a dozen factors become operative to disturb the normal
functions of the body. Increased pressure, rarified air,
sudden changes in position, disturbances of equilibrium,
decreased tension of oxygen in the blood, the liberation
of inert gas in the tissues, great tax upon the eyes, strain
upon the circulation, stress upon the nervous system,
necessity for refined muscle co-ordination and rapid fa-
tigue associated with subaqueous tunneling, work in cais-
sons, and aviation are considerations which must receive
the attention of both the physician
and the engineer or progress in
such fields becomes impossible.
Engineering threatens to an-
nihilate space by making it pos-
sible to breakfast in Los Angeles
and to take supper in New York,
to spend Wednesday in London
and the week-end in Calcutta, or
to be in Japan one day and in the
United States forty-one hours
later. It constructs an airplane to
establish a record and later builds
special trains to compete with the
airplane for passenger service.
Every year it provides new models
of motor cars faster than those of
the last to dash through the
countryside with the rapidity of
the express advertised as the best
railway transportation can offer.
Such speed not only has its
hazards at crossings and curves,
in the presence of signals and con-
gestion and on slippery pavements
and landing fields, but it can
bring to the city and to the farm
epidemics which would not survive slower travel. In the
days of the sailing boat, diseases which might have been
carried by ship passed the forty day period of quarantine
on the sea. With the coming of steam, a tremendous
change occurred. Pestilences which previously could not
stand an ocean trip were able to make a successful voy-
age without the loss of either vigor or virulence—an ac-
complishment which has caused much illness, many
deaths, and destruction of livestock and property.
The airplane intensifies the dangers inherent in the
rapid transference of communicable disease from city to
city and from the tropics to more healthful climates. The
incubation periods of the major pestilences, yellow fever,
plague, cholera, and small pox, are six, six, five, and
fourteen days respectively. None of these diseases would
have the slightest difficulty now in passing from one coun-
try to another except for quarantine regulations made
effective by scientific medicine and engineering.
Yellow fever can readily be carried from Central and
South America or Africa where it is indigenous to the
teeming millions of South China and India or to the
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Strait Settlements and Australia. The way is provided
and the distribution of the proper species of mosquito
is present. Mosquitoes have been shown to bite human
beings at a level of three thousand feet and are able to
make long trips by airplane and arrive in excellent physi-
cal condition. Thus the tinder is available and the match
is rcad\.
Hr
—Courtesy of Transit Journal.
Congestion, a problem for engineering and medicine
India is the home and habitat of plague and cholera
which many times have reached the West by ships and
by caravan routes. How much quicker and easier it is
for these diseases to travel by air when airplanes are being
given greater size, speed, and safety and the cost of
traveling by them is being reduced.
While rapid transportation may spread contagion, it
is a great factor in the prevention of disease and the
promotion of health. When accident or illness occurs it
quickly brings the doctor and the nurse to the patient or
the sick to the surgeon and the hospital. It takes the pub-
lic health worker to the lonely mountains in the South
and the obstetrician to the far ranches of the Western
Plains. It makes possible the teaching of home nursing
and the prevention of disease at crossroads and places
the most remote home within the reach of the full time
health officer.
In chemical engineering, progress has been so rapid
and so great that neither the chemist, physician, nor both
are able to make precaution equal the risk associated with
the synthesis and use of new substances or with the em-
ployment of well-known compounds in new industries or
under new conditions. In many instances acute or chronic
poisoning occurs before it is even suspected a chemical is
toxic. So many substances are coming into existence that
it is impossible for anyone, not even their discoverers nor
those who employ them, to know their pharmacological
action under all circumstances. Such a situation creates
problems continuously for medicine and engineering and
frequently puts both in the unenviable position of having
to advocate safeguards after the damage has occurred.
Notwithstanding the dangers and disasters which have
been associated with the prompt application of the dis-
coveries of chemistry and physics, each year these sci-
ences add new chapters to the diagnosis and treatment of
disease. New tests are devised to supply additional in-
formation. Crude mixtures are replaced by refined prod-
ucts in therapeutics and chemotherapy steadily extends
its boundaries. The Rontgen rays are given greater useful-
ness, means for the better use of radium are provided.
lamps arc made to produce sunlight on demand, and
physiotherapy becomes an ever increasing factor in the
alleviation of suffering and the cure of disease. Such are
the yearly contributions of chemical, electrical, and me-
chanical engineering to medicine.
Occupational Diseases
Diseases and accidents have increased with every step
engineering has made it possible for man to take in his
march from the Stone Age to the Century of Progress.
The chipping of flint produced its injuries and its dust.
The Bronze Age added the poisoning, the fumes, and the
burns of metallurgy. The creation of each new trade has
increased the risk to life and limb. Iron, steel, steam
power and the utilization of electrical energy laid the
foundation for an industrial era characterized by the
urbanization of the population, overcrowding in slums,
insanitation of factories, and high mortality rates.
The eighteenth century is usually considered the
period during which the factory system developed. As it
grew, it soon became apparent in England, France, Ger-
many, and Italy that industry directly was exacting a
frightful toll in deaths and indirectly by congestion in
slums and workshops reduced resistance, prepared the soil,
and provided the means for the spread of communicable
disease particularly tuberculosis. Workmen came to be-
lieve that steam and speed were making them slaves and
that their places of work were "slaughter-houses." Such
an opinion was not without justification when the aver-
age life of laborers was twenty-two years as compared
with forty-four years for the more fortunate groups ot
the population.
Such mortality sooner or later was certain to bring
legislation. In 1S02 in England Sir Robert Peel caused
(Continued on page 22)
Rapid transportation max both prevent and spread disease
-Courtesy of Literary Digest.
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COLLEGE OF ENGINEERING ADMINISTRATION
Retiring Dean M. S. Ketchum
By Asst. Dean II. II. Jordan
Editor's Note: This writing contains excerpts from "Ten
Years of Progress in the College of Engineering," an address
given by Dean Jordan at a dinner in May, 1932, in honor of
Dean Ketchum.
The students and faculty of the College of Engineer-
ing regret that, because of ill health, it has seemed de-
sirable to Dean Ketchum to give up the exacting duties
as Dean of the College of Engineering and Director of
the Engineering Experiment Station. However, they are
pleased to learn that as Research Professor of Civil En-
gineering he is to maintain an intimate contact with the
College and the Station.
Few men have been as outstanding in engineering
teaching as Dean Ketchum, and few have won such dis-
tinction as authors of technical books and as practicing
engineers. Dean Ketchum is recogned as a leader in all
of these fields.
During the eleven years which Dean Ketchum has
directed the affairs of the College of Engineering and
the Engineering Experiment Station, notable progress has
been made in developing the physical aspects of these or-
ganizations but it is not proper to measure the progress
of any institution only by tangible accomplishments in the
form of buildings erected, equipment installed, money
paid in salaries, bulletins published, et cetera. Extremely
more significant than these are the matters of developed
leadership, morale, and breadth of vision prevailing in
the ranks of the various departments, which in turn de-
termine the spirit of progressiveness of the whole college.
Have these more or less intangible elements developed
and broadened during Dean Ketchum's administration or
have they been on the wane? Certainly to the writer
who has lived through more than two decades of Col-
lege of Engineering history there can be but one
answer. —The sweep of these inner forces has been con-
stantly increasing and attaining higher levels of expres-
sion. Alertness and a spirit of co-operation throughout
the staffs have been outstanding accomplishments of Dean
Ketchum's leadership. Constantly emphasizing the liberal
point of view, demanding high standards of achievement,
and stimulating every effort to advance the horizons of
knowledge and the art of good teaching through research
and wide professional and educational contacts, Dean
Ketchum has done more than this brief writing may
measure to build up an esprit de corps in the college that
is at once notable and productive. Out of it has come a
development of individual initiative and power that has
brought into existence a large group of authoritative
textbooks, a galaxy of scientific and educational papers,
a constantly growing interest and participation in profes-
sional and scientific organizations, and a teacher con-
sciousness that is striking in its response from students.
No one, we think, has felt the restraint of any dictatorial
policy or lacked encouragement in the development of his
abilities to the fullest extent.
These results have not come as a matter of leader-
ship alone. They have been but the natural consequence
of high qualities of leadership combined with a rare ability
to search out and choose men of strength and attainment
as subordinates and privates in the ranks.
Surely much has been done in eleven years under our
former leader to develop, broaden, and enrich engineer-
ing education at "Illinois."
Acting Dean A. G. Willard
By Prof. A. P. Kratz
Dean A. C. Willard was graduated from the Massa-
chusetts Institute of Technology in 1904 with the de-
gree of S. B. in Chemical Engineering. He received his
first experience in teaching as Instructor in Industrial
Chemistry at the California School of Mechanical Arts,
and from 1906 to 1909 was Assistant Professor of Me-
chanical Engineering and in charge of the Department
at George Washington University.
In 19()9 he joined the United States Quartermaster
Corps as Assistant Sanitary and Heating Engineer, and
from 1911 to 1913 was Sanitary and Heating Engineer
in charge of preparation of plans and specifications for
heating and ventilating equipment at all U. S. Army
posts, including award of contracts and acceptance tests.
During this time he was also consulting engineer for
Mechlin and Starr, Washington, D. C, on mechanical
equipment of buildings.
In 1913 he resigned from the War Department to
accept the position of Assistant Professor of Heating and
Ventilation at the University of Illinois, and in 1917
became Professor of Heating and Ventiilation. He as-
sumed charge of the Mechanical Engineering Laboratory
during the years of 1917 to 1920, and in 1920 was made
Head of the Department of Mechanical Engineering.
In addition to his teaching and administrative duties,
Dean Willard has devoted his time both to research work
and to professional activities outside of University circles.
During the summer of 1917 he served in the U. S. War
Department as Consulting Engineer on Heating, Cook-
ing and Laundry Equipment for National Army Canton-
ments. Since 1918 he has been director of the co-opera-
tive investigation of Warm Air Furnaces and Heating
Systems, and in 1926 was made director of the co-opera-
tive investigation of Steam and Hot Water Heating Re-
search. In 1920 he was appointed Consultant on Ventila-
tion for the New York State Bridge and Tunnel Com-
mission and the New Jersey Interstate Bridge and Tun-
nel Commission, and in 1921 was appointed Consulting
Mechanical Engineer for the LI. S. Bureau of Mines. In
his capacity as Consultant for these two organizations he
directed an extensive investigation for the problems in-
volved in the ventilation of the Holland Tunnel for
Automobile Traffic under the Hudson River from New
York to Jersey City that received national recognition.
In 1930 he was appointed as Consultant on Ventilation
for the proposed Chicago Subway for the Bureau of Sub-
ways, and in 1931 acted in a consulting capacity on the
ventilation for the proposed Midtown (38th Street)
Hudson River Tunnel.
Dean Willard has served as President of the
American Society of Heating and Ventilating Engineers
for the year 1928, and is at present Technical Adviser
to the Committee on Research. He is the co-author of
two outstanding books in the field of heating and ven-
tilation, "Heating, Ventilating and Air Conditioning,"
and "Power Plants and Refrigeration." In addition, he
is author and co-author of 12 Engineering Experiment
Station Bulletins, and 24 technical papers.
Dean Willard comes into his new position eminently
well qualified from the standpoints of both personality
and experience, and his success may well be regarded as
a foregone conclusion.
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The Technograph Policies
After being published as a monthly for the past three
years the Technograph is again going back to its old style
of a quarterly. The management wishes to laud the past
students for their commendable work, but it feels that
larger and better issues will be able to be prepared as a
result of the change. In other words we are hitting to-
wards a motto of four big issues.
As for makeup and special columns no change has
occurred except for a change in the style of writing of
the sections. Since there are only four issues, we feel
that it is proper to feature our college of engineering.
Therefore, this year's Technograph will contain a series
of articles on the history of the engineering school from
"way back when" to the present time, the first install-
ment appearing in this issue giving an account of the
events that led to the establishment of the school here
and not anywhere else. The cover design will also follow
this plan, the present issue containing a view of good old
Engineering Hall.
In addition there is an unpardonable lack of knowl-
edge concerning the relation of the engineering profession
to other professions, such as medicine, agriculture, law,
and commerce. It is the desire of the Technograph to
remedy this situation by printing articles of this nature
which it hopes will be read by all.
Besides these features the old policy of printing stu-
dent articles as often as possible will be followed plus
contributions from the faculty and the alumni. The con-
tents of these will consist of all types throughout the
year, technical and semi-technical, in an attempt to satis-
fy all readers. Articles will be printed of such a nature
as to represent all departments, since this is a publication
of the entire college and not just a certain branch; but
it would be impossible to have all departments repre-
sented in our feature columns in each of our issues due
to lack of space.
Alumni notes and Departmental notes have been a
cog of this magazine ever since its original establishment
as a quarterly, and they will continue to be so this year.
However, an attempt will be made to make them of
higher interest by presenting them in a more narrative
style. Furthermore, the Technograph hopes that its read-
ers will find the humor column sufficiently rejuvenated
as well.
Due to the fact that this first issue had to be pre-
pared before the registration period personal notes are
lacking in its pages, but it is a policy of this magazine
to print as many personal notes of interest as possible,
possibly short pieces about the more prominent men of
the engineering senior class if the student body so desires.
So watch for the next issue.
This just about concludes the policies of the magazine,
but it is to be understood that the Technograph is main-
tained for the interests of the students and the school,
and it supports all student activities and get-togethers. In
return the Technograph hopes that the students will be
supporters of both personally and publicly and join the
ranks of its readers, for the Technograph is the Illini
engineer's magazine.
Administration Changes
The changes in the administrative offices of the uni-
versity were numerous this year. The Engineering school
was indeed sorry to see Dean Ketchum leave his office
after eleven years of constructive leadership of the school
and the Engineering Experiment Station, as a result of
unavoidable illness and his personal request.
However, best wishes and congratulations are in order
for Acting President Daniels and Acting Dean Willard.
We are sure that they will receive the wholehearted sup-
port of the students and their colleagues in the perform-
ance of their duties. Short accounts concerning Dean
Ketchum and Dean Willard appear elsewhere in this
issue.
N. R. A.
Whatever the outcome may be, whether a success or
a failure, the National Industrial Administration Act
passed by the last Congress will now go down in history
as one of the outstanding legislature acts of the national
Congress. More familiarly known to the people as the
N. R. A. (National Recovery Administration) it is the
chief news item of the year,. As to the recovery measures
undertaken by authority of this act, much comment on
its underlying economics waxes both pro and con. Though
one should hold to his conflictions to sanely thought out
opinion refusing to be carried away by hysterics or propa-
ganda, vet one should give his wholehearted support to
the N. R. A.
Washington is reported as a much changed city. It
is no longer the President and the Cabinet but the Presi-
dent and the various administrators with a body of pro-
fessors and other learned men in the background. At
least a commendable action is that at last the government
is drawing on a source of brains, of the fruits of study,
that has long been available but unused—the professorial
staffs of the different universities. It may be predicted
that President Roosevelt's place in United States history
will depend on the success of the N. R. A. One cannot
expect a golden era to again suddenly dawn but it should
be expected that the winter of 1933-34 will be much
better weathered than the last three or four, with a
steadily rising amount of employment and consumption
which will give the confidence mission during the efforts
of the last president to revive prosperity.
If successful, will the vast machinery set up to ad-
minister the act be but temporary, as the act reads, or
are we on the threshold, in fact, inside the door, of a new
socialized government? What will be the fate of the rail-
roads under Co-ordinator Eastman, a man admirably fit-
led for his position ?
As to the constitutionality of the original act, as yet
the United States Supreme Court has not reviewed any
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case on it, though some case will undoubtedly reach it
this winter. But, even here the opponents of X. R. A.
have no great hope.
The Technograph could only give personal opinions
it we were to comment for or against the act and its
provisions. Hut indeed we are living in momentous times,
rimes in which student engineers can well look around
and hecome individually informed on the activities of a
great nation in one of the most "noble" of "noble experi-
ments."
Where's The College Spirit?
We are at the beginning of a new school year. It is
the beginning of a new life for the engineering freshman
student. In the next few months that follow, he will
acclimate hilmself to the campus north of Green street
and fit himself into a sort of niche that leads his through
the following months and semesters until a day in the
future he is presented with a diploma. The senior stu-
dent is also at a beginning. For him it is the beginning
of the end of his college life, unless he is to pursue some
graduate research. It is his last chance to redeem those
poor grades, his last chance to equip himself with powers
that will insure his future success—ability to listen and
analyze, ability to speak on his two feet and tell others
what should be done, and his ability to "get along" in
this polyphased old world of ours.
We are gathered together here at one of the finest ami
one of the greatest engineering schools in this country.
We are amidst a fine faculty with fine students all
around us but there is an essential quality lacking here at
Illinois, and that is college, or school spirit. Most of the
faculty admit it, and many students realize it but nothing
is done about it. It is up to us— the students enrolled
in this current semester—to do something drastic that
will re-instill a noble and fine college spirit among us
all. Look at our neighbor, Purdue. Of course we may
be at a slight disadvantage here, with ten other colleges
and schools sharing our campus, but we could have a far
better attitude toward our fellow engineers in other de-
partments. Look at your own department, note the close
bond all your co-students have for everyone in the de-
partment, and then look about you at the other depart-
ments in the college. What do you know of their work,
how many of their faculty do you know or recognize,
how much feeling of brotherhood do you have for them?
In days of yore, we used to have an annual Corduroy
dance to which engineers and their lasses came in fair
numbers. It was a social event on the engineer's calendar
and was sponsored by the almost now extinct Engineering
Council. The Engineering Open House used to provide
an opportunity to see what the other buildings were used
for, but that came only once in every two years. It is
now long overdue. The Engineering Library is for the
use of all students at all times but many never darken
the door unless it's a necessity. We suggest that you read
current periodicals about other fields of engineering aside
from the one you are taking here in school.
Smokers are excellent for small groups and depart-
ment get-togethers but the whole college would profit but
little from one for everybody. If there was a dance would
you all go? The "Technograph" and the college heads
will welcome any plan that will serve to bring you all
together in a closer bond of friendship. When each of
you feels that he is enrolled in the best department in
the finest engineering school in the country and that all
the other engineering students are in the same boat, then
we are beginning to accomplish something. You've talked
up your department fine, and keep up that good work,
but also include the college of engineering in your praise.
E. C. M. A. Magazines
Since 1922 the Technograph has been a member of
the Engineering College Magazines Associated, an or-
ganization composed of student engineering magazines
throughout the country banded together in a common
purpose of improving their publications by the medium
of exchange of ideas and of obtaining a national advei
tising representative. The group now consists of twenty-
two members.
The Technograph believes that the student bodj
should be given an opportunity to read these member
magazines, get acquainted with their activities, and digest
their articles. Consequently, this publication has arranged
with the librarian of the Engineering library to have a
section reserved for the above to which it can donate its
exchange magazines. They will be on display for the
perusal of everyone as they come in. Do not fail to avail
yourself of this opportunity.
NEW -BOOKS
At The Engineering Library
American Water Works Association. Census of municipal water
purification plants in the United States 1930-31.
Arizona—State Engineer. Cod? governing design and construc-
tion of dams in Arizona. 1932.
Bahcock and Wilcox Company. Hoover Dam. 1933.
Bankwitz, Ernst. Die Ahhangerkeit der Werkstoffdampfung von
der Grosse und Geschwindigkeit der Formanderung. 1932.
Canada—Dominion Fuel Board. The Insulation of New and
Old Houses.
Chemical and Metallurgical Engineering. Process Industries
Handbook of Corrosion Resistant Materials. 1932.
Einwachter, Josef. Wehre und Sohlenabsturze. 1930.
Felten, Rufus Benjamin. Problems in Machine Drawing. 1933.
Gehres, H. A. The engine indicator as a guide to performance.
1930.
Greaves, Richard Henry and Wrighton, Harold. Practical
Microscopical Metallography. 1933.
Hadfield, Sir Robert A. Faraday and His Metallurgical Re-
searches. 1931.
Harrison, J. L. Economics of Construction Management. 1932.
Hood, George J. Geometry of Engineering Drawing. 1933.
Humphreys, C. L. Howard and Humphreys, C;. Howard. The
Training of a Civil Engineer. 1932.
Hurst, Edward. The Technical Man Sells His Services. 1933.
Illinois—Division of Highways. Report of the Survey of Traf-
fic on Illinois State Highways. 1933.
fervoise, E. The Ancient Bridges of Mid and Eastern England.
1932.
Lafuma, Henri. Recherches sur Les Aluminates De Calcium.
1932.
Lewis-Dale, Henry Angley. Aviation and the Aerodrome. 1932.
Morris, Clvde T. The Design of Simple Steel Structures. 4th.
Ed. 1933.
Rehbock, Theodor. Wasserbauliche Modellversuche zur Klarung
der Abflusserscheinungen beim Abschluss der Zuiderzee.
1931.
Rocard, Y. L'Hvdrodvnamique et la theorie cinetique des Gas.
1932.
Severns, Wm. H. and Degler, Howard. E. Steam, Air, and
Gas Power. 1933.
Slocum, Stephen E. Noise and Vibration Engineering. 1931.
Symposium on Developments in Automotive Materials. Held at
the Detroit Regional Meeting of the American Society for
Testing Materials. 1930.
Tarde, Maurice. La Resistance Des Betons En Fonction De Leur
Dosage. 1932.
U. S. National Committee on Wood Utilization. Modern Con-
nectors for Timber Construction. 1933.
U. S. Bureau of Reclamation. The Construction of Hoover Dam.
1933.
Williams, Archibald. The Romance of Modern Engineering.
1932.
Williams, Archibald. The Romance of Modern Locomotion.
Second edition.
Wyckoff, Ralph W. G. The Structure of Crystals, Second edi-
tion. 1931.
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/COLLEGE of Engineering alumni form a large and
^—
' important section of the "Illini World," as the entire
body of Illinois alumni is called. Almost anywhere one
goes, can be seen great buildings, bridges, and other
achievements of Illinois alumni. Just considering rail-
roads alone—anly a few weeks ago during a railroad trip
of a few hundred miles I noticed several instances of
Illini engineering achievement. One was the great new
railroad terminal in Buffalo, designed by Alfred Fell-
heimer '95. Another was the widely known Tunkhannock
viaduct of the Lackawanna Railroad, near Nicholson, Pa.,
designed by G. J. Ray '97, the chief engineer. The train
shed of this railroad at Hoboken was designed according
to plans of Lincoln Bush '88. The Northwestern station
in Chicago is another example. Going back to the years
when railroads were still under construction, we would
find the "Railway Transition Spiral" of Prof. A. N. Tal-
bot '81, being used in various quarters.
Railroading is of course only one branch of alumni
engineering. The story of Illinois alumni engineers in
general is a fascinating one.
Carl Stephens,
Editor, Illinois Alumni News.
Civil Engineering
If you were at the Century of Progress this summer,
you will not forget those twin 628-foot towers of the
famous Sky Ride. £. T. Blix '10 was in charge of the
fabrication and erection of these steel giants. Blix is
chief engineer for the Mississippi Valley Steel Company
who obtained the contract for these towers which are
1850 feet apart, one located near the southeast corner
of Soldier's Field and the other one being on the north
end of Northerly Island. Ten rocket cars travel from
one tower to the other with each car having a capacity
of 32 persons. The erection work consumated the largest
welding job yet attempted in Chicago. Blix stayed at the
I riangle house in his campus days.
Federal projects are keeping several of the lads busy
these days. Five men are located in various sectors of
the state engaged in "soil-saving" or preservation work.
These men are building earth and wood dams to retard
stream erosion. George R. Garter '33 and George E.
Jewett, M. S. '32, are located at DuQuoin, William T.
Gox, M. S. '33. is at Jerseyville, Frank P. Thomas. M.
S. 31, is at Pittsfield, and A. S. Neiman, M. S. '32. is
at Lewistown.
Harry Mahood 16 was recently elected to the office
of village president of Villa Park, 111. Harry keeps ac-
tive in American Legion and Masonic work. Oh yes. he
is married and has two children!
Attention, please! Do you old timers remember
Ernest E. Meier '05 who was ye olde Technograph edi-
tor in 1904-05. He is now a structural engineer with
Schuett-Meier Company in Minneapolis-St. Paid. His
son Jim is now 14 and may head toward Illinois some
one of these days.
Howard 11 . Kaar '11 is a structural engineer at
Gary, Ind., and was about the campus in August show-
ing his family the old haunts. He has a son who plans
to enter Illinois soon.
Henry Tebow and wife have moved from Washing-
ton, D. C, to Alton, 111., where Henry '30 has a new
job.
Of a more recent stock we have Joe Brumley '31 an
assistant editor of this honored publication. He is now-
working on air conditioning for the Westinghouse or-
ganization after having obtained his M. S. this last June.
As a hobby, Joe used to be an accompanist for the Men's
( Ilee Club, and a good one too, they tell us.
The summer floods and cloudbursts this past season
in that good old state of Colorado have added worries to
Charles D. Vail '91, state highway engineer. A wild
storm about the middle of July tore up approximately 4
miles of the Bear Creek Canyon highway and it buried
several automobiles in the silt and swept away several
cabins. Now it is up to C. D. to have it fixed right.
Don Johnstone '31
. Technograph editor in his senior
year started forth on a marital venture with Jane Mc-
Clure '30 on June 24th. Blue Mound was the scene of
the event and none other than his editor-successor, Joe
Tiffany '32, was best man for the occasion. Congratula-
tions and best wishes, Don !
Among the lads with new M. S. degrees this June
we find John Coombe '30, John N. Pirok '31, and //. M.
Fitch '21. Harry Scklenz '27 also received the profes-
sional degree of civil engineer at the same time.
Among the fortunate graduates of last June who se-
cured jobs during the summer we find none other than
"hi/./.oner" Randall A. Forsberg '33. editor of this jour-
nal for the past year. Ran is working for the Edward
Hines Lumber Co., of Chicago and is stationed at present
in one of their camps at Burns, Oregon. He will be glad
to hear from any of his "Technograph" friends and
fellow-classmates.
Mechanical Engineering
Don Pancoast IS reports that he is an important cog
in the I). A. Pancoast Company at 26 O'Farrell Street,
San Francisco. They are engaged in the manufacture of
rubber flooring, steel lolling doors, fire doors, etc.
Bill lleinze '30 wants to be re-
membered to the rest of the class. In-
gersoll-Rand is still handing Bill a
pay check for his work as an engineer
in the pump division. Oil refinery and
paper mill problems are ,his meat,
and he is located at St. George, Long
Island, New York.
Friends of Donald F. Harrison '10 were saddened to
hear that he and his wife, the former Ada Caroline Agor
in Kankakee, were killed on September 2 when their
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automobile skidded on loose gravel and then crashed
through a bridge near Douglas, Wyoming. The Harri-
sons were enroute from Los Angeles to the East pri-
marily tor a visit in Illinois. Donald was 45 years old
and a contractor specializing in building large homes and
estates in and around Los Angeles. He was active in the
Masonic and Elk lodges and was a member of the Paci-
fic Coast club and the Los Angeles Athletic Club. Two
sons survive, Charles Agor, 16, anil Donald F., Jr., 12.
Don was a member of Delta Sigma Rho in school.
Remember //. T. "Tubby" JVheelock '04.' He now
manages the motor truck sales department of the Inter-
national Harvester Company at their Madison, Wis.,
branch.
Another member of the '04 class is keeping busy
these days. He is Joseph (,'. If orker, general sales man-
ager and director of the American Engineering Com-
pany. Recently he supervised the
construction of the largest stoker
ever built. It is capable of handling
60,000 pounds of coal per hour.
Worker was formerly with Westing-
l] house as a designer of power plant
equipment. In 1923, he was made as-
sistant to the president of American
Engineering. He is also the author of
ft mk "Mechnical Stokers" published by
the McGraw-Hill Company. In his
present capacity he directs sales offices and their organ-
izations in nine large cities.
The class of '29 seems to be very active and we have
heard from a number of the fellows. Here's the dope on
a few . . . Lester Leutwiler is class secretary and con-
tacts the boys from his headquarters at North Prairie,
Wisconsin, where Les is connected with the Pet Milk
Co. B. E. Ayer is still trying to increase the power and
performance of Diesel engines at Langley Field, Hamp-
ton, Virginia. Myron Corkey is in St. Louis with the
Laclede Gas Light Company and spends most of the time
bragging about his 21-months old Martha. Tom Sheehan
is a metallurgist for the Standard Oil Company. Swede
Malmberg says that he is an efficiency engineer for Allis-
Chalmers in the boiler shop of the Milwaukee plant, but
in this shop they make everything but boilers. We heard
that Carl Madsen was married on May 6 to Eileen
Hearle and is still working at Whiting, Indiana for the
Standard Oil company. And then there is Clint Swift
who is with the American Brass Company of Ansonia,
Connecticut and his hobby is a farm five hours distant
from Xew Haven where a fine old maple orchard yields
syrup and maple sugar. Ed Wilson watches steam econo-
my for the Corn Products Company at Argo, Illinois.
F. .V. Sullivan helps the big cheeses at the Kraft-Phenix
Cheese Corp. as a maintenance engineer at their Jersey
City, New Jersey, plant.
John Herman Rickerman '33 was
valedictorian of the June class. John
had 120 hours of "A," and that's a
record worth writing home about. It
is certainly an accomplishment to
maintain such a scholastic record here
in school, especially in the college of
engineering, and we hope that your
success in business is of a similar high
caliber, John
!
Electrical Engineering
Sinn Forsythe '24 has been kept busy all summer.
Stan is an assistant electrical engineer for the Chicago
Surface Lines. The large crowds to be handled at A
Century of Progress meant that new tracks had to be
laid anil other arrangements made to facilitate the handl-
ing of the hundreds of thousands who visit the fair every
week. Two extensions were made at 12th Street and
Cermak Road. Stan was active in his campus life here
and was a D. A. E.
We were sorry to hear of the sad death of John L.
Simonich '14 who died on July 11 at Miami, Florida,
of burns received while working with some electrical
equipment. John was a member of Eta Kappa Nu. His
wife is the former Laura Farr of Joliet, and she took
the body back to Joliet for burial.
E. F. Keusch '24 is at present employed by the West-
ern Electric Company at their Kearny, New Jersey,
plant as an electrical engineer. He resides in nearby
Newark.
Another member of the class of '30 is stationed at the
Sangamo Electric Company exhibit at A Century of
Progress. He can be found at booth 57, Electrical Build-
ing and will be glad to see any of his friends—he isn't
selling anything. Clarence J. Armstrong '20 is also at
the exhibit.
At Commencement time, Earl IF. Atkinson '22 re-
ceived a professional degree of electrical engineer and
Louis Wetherhold '27 received his M. S. degree.
Vacations sometimes lead to unusual circumstances.
Professor Hubert M. Turner '10. who holds the chair
of assistant professor of radio and advanced electro-
physics at Yale, found this to be a fact when he was laid
up in a hospital 'way out yonder in Idaho due to an auto-
mobile mishap on his vacation trip. Hubert was a mem-
ber of Eta Kappa Nu here in school and also taught
some E. E. from 1910 to 1912. His next move was to
the University of Minnesota where he remained until
1919. He left there to accept his present work at Yale.
Frederick A. Brooks '17 is a research engineer at the
University of California working at the Davis, Cali-
fornia, branch.
We heard from J. Deane Lowe '31 last month via a
postal card from Honolulu. "Stowed away on the good
S. S. Malolo June 10th—have been driving a taxi ever
since June 21st." Although he had a letter of introduc-
tion to Gov. Judd, he wasn't offered the territorial gov-
ernorship, so he's still working. His address is the Central
Y. M. C. A. at Honolulu.
Dean If isleder '32 is a member of the Westinghouse
Electric staff at Pittsburgh, Pennsylvania.
Congratulations are in order for
'30 since he was conferred with an
June.
11 arren S. 1 1arris
M. S. degree last
And From Other Departments
The ceramists were up in front this June. R. (,'.
Mills '27 of the ceramics department at Rutgers, New
Brunswick, N. J., and Frederick S. Markert '24 re-
ceived professional degrees of ceramic engineer while
Russell E. Mullady '30 and Kenneth C. Lyon '31 re-
ceived their M. S. degrees in ceramic engineering.
We understand that R. 11'. Lege/, railway engineer-
ing, '30, was in town this summer. He arrived on a
heavily-Iadened bicycle which he claims has made 1(1,1)011
miles in the past year, carrying Mr. Legg all over the
country. Since graduation he has bicycled his way
through 38 out of the 48 states, over all kinds of roads
including many mountainous sections where the mileage
up and down is as great as the lateral scale. He confessed
that in these places he walked to save himself from a
tumble or spill over a mountain crag.
IS THETECHNOGRAPH October, 1933
BOOK REVIEWS
reader with the idea of using common sense to solve the
problem, for theories on how things should be done are
seldom useful in cases as these. Contact with these prob-
lems will aid the reader to solve his business problems
later in life.
EARLY YEARS IN MODERN CIVIL
ENGINEERING
By R. S. Kirhy and P. C}. Lawsen
Yale I University Press
This book is a history of the beginnings of the civil
engineering profession in the eighteenth and nineteenth
centuries both in Europe and America. It is intended
primarily for those who have some engineering back-
ground although it woidd prove vastly interesting to the
layman who desires some knowledge of civil engineering.
The authors have succeeded in giving a complete picture
of early civil engineering. Each section is fully discussed
and is accompanied with many illustrations which aid
the reader in obtaining a clearer understanding of the
developments.
The authors have included material on all the many
phases of civil engineering. Surveying, canals, roads, and
pavements are all given considerable discussion. The au-
thors realize that the book would not be complete with-
out a full discussion of the many divisions of civil engi-
neering. They have included railroads, bridges, tunnels,
and subways. The reader will also find a lengthy dis-
cussion of waterworks, water power, sewers, and river
and harbor improvements. Each topic has a complete
unified history of its development. There is also included
a chapter on materials which the authors believe is as
essential as any of the other included subjects. At the
end of the book a biographical outline will be found
which will help the reader in gaining full value of the
book. Students of civil engineering will find this book
worth the time spent in its reading.
PROBLEMS IN HUMAN ENGINEERING
By F. Alexander Magoun
MacMillian Co.
It isn't vers often that a text book is written that
provides as much common sense examples and humorous
solutions as is found in this book. The author is an asso-
ciate professor in Humanics at the Massachusetts Insti-
tute and has written this book from the material that
he has gathered in his classrooms. The purpose of the
book is to help the engineer understand human relation-
ships. It teaches methods of attacking human problems.
The author has used everyday problems and then has
presented all sorts of answers to the problems. Some are
humorous, while others show some real thought in the
problem at hand. The author has seen the inability of
many engineers to get along with his associates so he has
presented this material as a help for them.
The book contains fifty well chosen problems and
four hundred and seventy-nine answers that were picked
from ten thousand papers submitted by students in the
course. The answers are of all types and show how each
student weighed the problem. The author found fra-
ternities conducted contests to see which house would
have the most papers read in class. These contests stimu-
lated considerable interest in the course. Some of the
author's problems are taken from real life and at the
end of the chapter the results are stated. It is interesting
to note the variety of answers and to compare them with
the real life solution. Each answer has a title that adds
to the reader's interest. Although this book is primarily
a text book, the reader will enjoy reading it and trying
to solve the problems himself. The author impresses the
Transit Car Noise Elimination
{Continued from page 10)
connection between the compressor and brake system
should be separated approximately eight or ten inches and
a section of rubber hose used to fill the gap. Stationary
tests have shown a marked reduction in the compressor
noise both inside and outside of the car. In some instances
the entire compressor has been enclosed in a box lined
with accoustical cloth and while the noise reduction is
satisfactory, care must be taken that the compressor does
not overheat.
The overhead current collection apparatus is another
source of car noise which can be abated by placing rubber
blocks or sound absorbing material between the trolley
base and the car roof.
An ordinary street car operating in regular service
but which to the human ear sounded noisy, has had its
noise reduced approximately 50% by making many of
the changes listed above. Since the noise increases greatly
with the speed, it is possible to operate cars with their
motors in the series position when passing hospitals and
other locations where quiet is required. Lower speeds
while moving over cross-overs and special work will have
a beneficial effect on the total volume of noise produced
at such places. Much can be done to eliminate noise by
keeping the rails in good condition. Grinding out rail
corrugations as they appear, keeping the rail ends in
alignment, removing rocks, bolts and nuts and other
material from the groove of that type of rail will also
add to the quiet operation of cars.
With noise and vibration considered the most objec-
tionable features of transit car operation, an organization
known as the Electric Railway President's Conference
Committee has been working on experimental designs of
transit cars which have taken into account and eliminated
practically all of the noise sources of the conventional
car. One type of car truck that has been developed is
shown in Fig. 3. While its general construction is simi-
lar to some of the worm drive trucks developed during
the past few years, its important difference is in the sub-
stitution of rubber for all steel springs. The car body
proposed by the Committee is shown in Fig. 1. It em-
bodies many of the features used by automobile designers.
The weight of the proposed car has been calculated at
from 24,000 to 26,000 pounds, fully equipped, which is
extremely light for a 45 foot car. The framing is of steel
with most of the parts of pressed steel. The side sheets
are of aluminum alloy, being corrugated to break up the
surface and give the car a stream lined appearance.
Before the work of the President's Committee is com-
pleted, it no doubt will design a car using aluminum and
aluminum alloy to replace the heavier steel parts wher-
ever it is possible. This will result not only in a lighter
vehicle but the tendency for the steel structures to rust
and corrode will be avoided. The lighter weight car will
in itself reduce the noise element and the wear on the
track structure. The motive power as used on present day
equipments will then produce higher accelerating rates
and faster schedules. The extent to which the use of
aluminum will be adopted in future car designs will de-
pend upon financial considerations, governed largely by
the amount of traffic that may be regained by the transit
companies.
NOTE: Illustrations courtesy of Transit Journal.
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Fit as a fiddle
Telephone service must be kept fit as a fiddle 365 days a year. Thanks
to a continuous program of maintenance and replacement, Bell System
plant is today more efficient than ever. Constantly improved operating
methods provide the swiftest, surest service on record. Plans devised by
telephone men fit the service more and more exactly to subscribers' needs.
The result of all this is: the telephone gives you a lot for a little money.
BELL SYSTEM
mSStQk
SAY "HELLO" TO MOTHER AND DAD
- RATES ARE LOWER AFTER 8:30 P. M.
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Metallurgical Engineering
For the first time in the history of the University
the College of Engineering is offering a curriculum in
.Metallurgical Engineering. For eighteen years a metal-
lurgical option has been given in Mining Engineering,
but it concerned itself mainly with advanced phases of
ore dressing and with bydro-and pyro-metallurgical
processes.
The new curriculum is given because of the increasing
demand for more metallurgical courses than could pos-
sibly be offered in an option. The growth of the Middle-
West as a metallurgical center and the great develop-
ments in the science of metallurgy have created a call
for training that the University of Illinois has been un-
able to answer heretofore, and many students have been
forced to go to other institutions.
The curriculum in Metallurgical Engineering will be
put into effect gradually, enrollment during the year
1933-34 being limited to freshmen and sophomores. Next
year the junior work will be given, and by September,
1935, the full program will be under way. The outline
of the curriculum is given on page 40 of the current
"Directions for Registration" and shows that the fresh-
man work is the regular first-year program of the Col-
lege of Engineering. The Engineering fundamentals are
retained—mathematics, physics, mechanics and chemistry,
including physical chemistry—and the metallurgical
courses will maintain a proper balance between process
metallurgy and physical metallurgy.
The new curriculum will be administered by the de-
partment of mining engineering, and it is probable that
the name of this department will be changed to the de-
partment of mining and metallurgical engineering.
Present or prospective students who are interested may
consult with Dean H. H. Jordan or Prof. A. C. Callen.
Engineering Experiment Station
Recent bulletins from the engineering experiment
station carry particularly valuable and pertinent facts
for the industries concerned. Bulletin No. 257 is a re-
search report on the "Friction of Railway Brake Shoes,
Its Variation with Speed, Shoe Pressure, and Wheel Ma-
terial" handled in a dollar edition by Edward C. Schmidt
and Herman J. Schrader.
A continuance of David R. Mitchell's washibility
tests on Illinois coals is Bulletin No. 258 on the "Pos-
sible Production of Low Ash and Sulphur Coal in Illi-
nois as Shown by Float and Sink Tests." To determine
the purity and washability characteristics of Illinois coals
is Mitchell's objective, a phase of the coal industry that
has been in lethargical retrogression for the last twenty
years, but is now of value for the efficient consumption
and operation of modern boilers and heating plants.
vise field tests on rails on the Baltimore and Ohio rail-
road. The rails investigation is under the direction of
Professor H. F. Moore and perchance will continue until
about December 1.
Apropos of the rails investigation, two lengths of 48-
inch cast iron pipe have been donated to the laboratory
from the Baltimore and New York Water departments
for tests under the auspices of the Sectional Committee
on specification for cast iron pipe. The internal water
pressure required to burst the pipes will be determined
and tests made of the material.
The department has also improved their equipment
in the hydraulics laboratory during the summer months.
They have installed two centrifugal pumps which have
been unused until now, put into operation another smal-
ler one which came from the university pumping station,
and have made apparatus for their laboratory work on
gages, meter testing and pipe friction, all of this being
completed without expense to the college or university.
A. S. C. E.
Since the start of registration, the student chapter of
the American Society of Civil Engineers has been carry-
ing on an extensive membership campaign. The mem-
bership of the chapter is indicative of the
students' interest in their profession.
The chapter has succeeded in procuring
some of the more noted engineers for its
speakers, including: Mr. De Leuw, a sani-
tary engineer from Chicago; Mr. Frankland,
the director of engineering service from New York; Dean
Williams of the college of engineering at the University
of Iowa; Mr. Bartholomew, city planner for St. Louis;
Mr. Holmes of Danville; and Mr. Fuller, a meteorolo-
gist from Peoria.
In addition to the above, membership in the A. S. C.
E. offers financial advantages since handbooks, bulletins,
and "Civil Engineering Magazine" can be obtained for
half price, and junior membership can be obtained in the
parent society without paying the regular ten dollar fee.
T. and A. M. Department
Professors H. R. Thomas, N. H. Roy and Messers.
J. L. Bisesi, Abel and H. C. Boswell of the staff of the
rails investigation have left for Dayton, Ohio, to super-
S. B. A. G. S.
The student branch of the American Ceramic Society
has conducted an extensive drive for members with the
aid of a smoker as a means of get-together.
The various fields of ceramics, namely: brick, pot-
tery, glass, sanitary ware, enamel, and raw material
silica are to be represented by men who are well known
in their respective fields, throughout the year. In addi-
tion to these speakers, members of the faculty whose in-
terests are related to ceramics in one form or another
will also address the group.
The term ceramics and what it represents is one
which is little known about or understood by the average
university student. These meetings will give students a
good opportunity to learn in brief what the term implies;
consequently, all interested are urged to attend the meet-
ings.
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Other Departmental Societies
All of the other organizations, A. I. E. E., A. I. M.
\E E., A. S. M. E., and Railway club, have also carried
on extensive membership campaigns, and are planning to
have notable programs during the year.
Officers of Organizations
The next issue of the Technograph will contain a
complete list of the different societies and organizations
on the engineering campus with the officers of each so-
ciety. An attempt had been made to print the said list in
this issue, but a complete list was unable to be compiled
due to the lack of time.
Officers of these organizations are kindly asked to
leave a complete list of their present officers, announce-
ments of their meetings and names and their speakers, or
future programs at the Technograph office, 213 Engineer-
ing hall.
Alumni Notes
(Continued from page 17}
Joseph A. Kies and Robert J. If est '31 received their
M. S. in physics while John J. Gibbons, Jr. '2S acquired
the title of doctor of physics. Herman A. If hitson '22
also received his M. S. in physics at the June exercises.
Curtis W. Dollins '30 received his M. S. in T. & A. M.
also in June.
Either business is better now, or these men are super-
salesmen. They're all ceramists and they claim the Class
of '33 as their own. Robert J. Whitesell is with the
Altorfer Brass Co., of Peoria. James IV. Pettyjohn
works for the Westinghouse Electric and Manufacturing
Co., at Mansfield, Ohio. Edivard G. Porst follows his
specialty in working for the Porcelain Enamel Co. of
Baltimore, Md. //. B. Burton is busy in the enamel de-
partment of the Frigidaire Corp. at their Dayton, Ohio,
plant.
Other graduates of the ceramics department now at
\ww jobs include Ken Strong '26 who is with the Fuller-
Warren Stove Co. R. E. Mullady '30 who is in the re-
search laboratory of the Titanium Alloy Mfg. Co. at
Niagara Falls, New York, and William Noble '27 who
has had charge of the Porcelain Enamel Parade in the
General Exhibits building, A Century of Progress.
'Nuf said now and we'll have some more news about
the lads for you in December, so cheerio—
.
Early History of the College
(Continued from page 8)
for it opened the public's eyes to the "grab bag" which
the Chicago mechanics proposed for the new institution,
and was the end of serious consideration for Chicago at
that time.
The Chicago group presented to the Illinois Assem-
bly a petition of January 28, 1865, asking for a division
of the fund, to establish a mechanical division in Chi-
cago. Representative Cook of Cook County even pre-
sented a bill on February 10, 1865, locating the agricul-
tural division in Champaign County, but requiring the
establishment of a department in the city of Chicago, for
the purpose of teaching the mechanic arts. This was de-
feated, however, by the adjournment of the Legislature
without considering the bill.
The final attempt of the Chicago Mechanics to secure
the mechanical or polytechnic division of the new uni-
versity came in 1867. On January 11, 1867, Colonel
Eastman introduced a bill in the Illinois Legislature,
asking for a division of the Land Grant funds, to estab-
lish the polytechnic division in Chicago. The bill was
referred to the committee on State Institutions, and on
January 16, 1867, was laid on the table, indefinitely, and
was not mentioned again. One feeble attempt was made
a little later, when in the final consideration of the
Griggs Bill to locate the University at Champaign Coun-
ty, Mr. Bond of Cook County endeavored to amend the
bill by a clause permitting the location of the polytechnic
department in Chicago. The amendment was withdrawn
a few days later when the opposition to it forced a further
amendment raising the Cook County offer from $50,000
to $150,000, and it was demonstrated that there was
little basis for a valid offer of such an amount from
Cook County.
Thus the bill was finally passed, without the division
placing the mechanical or engineering department in Chi-
cago, when the Griggs bill was passed on February 25,
1867, and was signed by the governor on March 8, 1867.
The new institution, a single institution, to carry both
agricultural and mechanical divisions was placed by the
legislature in Urbana in Champaign County, the Board
of Trustees authorized to proceed, and plans began for
the opening of the Illinois Industrial University, which
had little or no model to follow and out of which a col-
lege of engineering of some sort must be formed, accord-
ing to the law.
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Engineering and Medicine
(Continued from page 12}
tlu- enactment of a law limiting work to twelve hours a
day and made the provision for general cleanliness and
inspection by a justice of the peace and a clergyman. The
former knew little about sanitation and less concerning
occupational disease. The clergyman's time was largely
taken up with theology and his Mock. Better days were
forty-two years ahead. In 1844 children under eight years
of age were prohibited from working in factories and in
IS47 women and children were not permitted to work
more than ten hours. In 1891 the age limit for children
was raised to ten years.
The reforms in England gradually had their effect
upon America. By 1916 twenty-two states had provisions
against dust, fifteen required notifications of certain occu-
pational diseases, twelve had legislation against defective
lighting, and eleven had enactments concerning the tem-
perature and humidity in factories. Obviously, there is
still a distinct need for the standardization of industrial
plants with reference to construction, fire protection,
safety against accidents, space, light, air, and general
sanitation.
A few decades ago the term "occupational disease"
connoted poisoning by lead, arsenic, mercury, phosphor-
ous, carbon monoxide, or compressed air illness. It grows
more comprehensive daily and includes hundreds of con-
ditions associated with vocations in which vapors, gases,
liquids, dust, or bacteria produced characteristic local,
specific, or constitutional symptoms in workers. It com-
prises certain types of mechanical injuries, the effect of
chemical rays, faulty illumination, and abnormal air con-
ditions. It takes into consideration the influence of high
and low temperatures, the results of fatigue, noise, vi-
bration, and monotony. McCord estimates that approxi-
mately 9 per cent of the abnormal states of adult patients
in general hospitals in industrial communities are related
to work as a cause.
This is not surprising as the worker spends more of
his waking hours at his place of employment than else-
where. They are the most important single factors in the
determination of his comfort, health, and length of life.
The average industrial employee has a life expectancy of
ten years less than that of persons in preferred pursuits.
Work is not the exclusive cause of this shorter life of
the worker. Poverty, ignorance, poor housing, and his
general habits of living contribute to the production of
a decreased life expectancy.
Whatever the causes of his life reduction and his
premature senility, they are an irresistible challenge to en-
gineering and medicine. In most instances the agents pro-
ducing them are detectable and the means for their con-
trol are available. As long as dust is dangerous in indus-
try and poisoning exacts an unnecessary toll of ill health
and deaths of workmen, the engineer and the physician
have duties to society which they have not discharged.
Factories without proper humidity, temperature, and ex-
change of air are proof that these sanitarians have buried
their talents. A poorly lighted industrial plant, one with
a questionable water supply, improper sewage disposal,
inadequate toilets or with insufficient facilities for wash-
ing and bathing is an index of the intelligence, initiative,
and sense of responsibility of its management and the
community in which it is located. Men and women must
work and an educated public will demand decent and
safe surroundings in which to do it.
The Human Factor
While engineering and medicine have technics, pur-
poses, and goals which are different and characteristic,
their common problem is man, his fears, conflicts, com-
plexes, conduct, and environment. Both, to attain their
greatest effectiveness, must deal with his physical needs
and mental kinks. They must give him encouragement
and opportunity to obtain satisfactions or they fail to
get the most out of him and to render their best service
to society.
A disgruntled employee is not only inefficient but
readily becomes as great a liability as a Haw in steel or
an error in reinforcement. On the other hand, a healthy,
happy, intelligent workman is co-operative, competent,
and a real asset. A capable, cheerful, calm manager who
lives without obsession and goes to bed without worry is
an inspiration to his subordinates, a preventive of fric-
tion, and an insurance against failure.
A number of the ultra-radicals who have afflicted the
world during the last two decades destroying property,
sacrificing lives, and ruining reputations, when young
men and women, were compelled to live and work under
conditions which were a reflection upon the humaneness
and civilization of their day. How much happier and
richer would have been many countries and communities
if these individuals in their youth could have been well-
nourished, properly housed, fairly treated, and given a
chance to rest, read, and play. How futile would have
been their agitation among persons who were able to pro-
cure not only the necessities of life but some of its lux-
uries as well.
Living conditions of the worker must be wholesome
if he is to have adequate rest, physical vigor, and the
proper attitude of mind. He must be able to get to and
from his place of employment without undue fatigue.
His habits of living must be such as not to make him a
liability to his employer or to preclude suitable recreation
and the maintenance of his physical fitness. His hours of
work must not be so long as to make cumulative fatigue
inevitable or a reasonable amount of leisure impossible.
Conditions of employment greatly affect efficiency. Poor
ventilation, high temperature, improper humidity, and
poor lighting are costly alike to employer and employee.
Methods of work in which waste motion is eliminated,
the best rhythm of movement adopted, and definitely
planned alteration of work and rest periods are enforced,
pay dividends to both capital and to labor. The control
of these conditions lessens fatigue, increases output, pro-
motes the health of the worker, and brings greater re-
turns to industry. In all these practical considerations
medicine and engineering unite to create the greatest of
arts, human engineering.
Enginee rs!
Special Breakfast 15c
Lunches with coffee 25c
Dinners 35c
CAMPUS CAFE
On Mathews
Opposite Physics Building
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TRANSPORTATION
-DOWMETAL
WORLD'S LIGHTEST STRUCTURAL METAL
I <iph I- -si weighl I >..iwn.
-[a I adda near-
ly two tons payload rapacity In thin
vehicle within the weight per axle
limit.
Dowmetal. less than one-
fourth theweiphlofsieel.
saves 3200 lbs. in the
body of this Whealena
THE chassisless semi-trailer illustrated above is a striking example of how
transportation eosts can be reduced by the use of Dowmetal. This vehicle
weighs but 4300 pounds, yet will carry 4 automobiles, two inside and two on
top, with a return load capacity of eight tons of bulky freight.
The 14-foot Wheateua body weighs but 1300 pouuds for a payload of 10 tons.
This is a ratio of fifteen to one for payload to body weight. It replaces a
weight obsoleted body of 4500 pounds. Light-weight Dowmetal transforms
nearly two tons of previous dead weight into live payloads, loads on which
freight rates are paid, loads carried and delivered, instead ofjust being hauled
back and forth for no pay.
These transportation units not only show what can be done with Dowmetal to
reduce transportation costs, but also the practicability of fabricating in large
structural forms. Dowmetal serves the same purpose of reducing burdens in
portable tools, machinery, and countless other products.
This world's lightest structural metal can be sand cast, die cast, rolled,
extruded, forged, welded, and machined by processes common in industry. It
is the easiest of all metals to machine.
Send for the Dowmetal Data Book. Tell us your problem. Consider Dow-
metal for every job to improve or redesign, whether it be pattern, product,
machine, or structure.
Midland, Michigan
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TECHNOLAFFS
Dear reader, it anyone ever conies up to you, pats
you on the back, and tells you that "we need a good man
to run the humor page for our magazine. Whadya say?,
just pop him one and ask questions later. Writing a
tunny page is no snap, so beware, my boy, of the smooth-
tongued flatterer who would inveigle you into such a job
(this means you, Joe Pask, you so-and-so, you!).
A prize of a compound non-condensing
whatchamacallit with solid bronze doohickeys
will be awarded by Technolaffs to the person
who submits a better mother-in-law joke than
the one in Sigmund Freud's "Totem and Ta-
boo," as follows:
"On the Solomon Islands, beginning witli
his marriage, a man must neither see nor speak
with his mother-in-law. If he meets her he acts
as if he did not know her and runs away as fast
as he can in order to hide himself."
Maybe its a bum joke, but you've missed something
if you haven't heard of the senior C. E. in Business Law
for Engineers last semester who thought that the Privy
Councils found in medieval governments were the an-
cient equivalents of the modern sanitary commissions.
As one oil man said to the other, "I don't
think your gasoline is all its cracked up to be."
* * *
The best that the Technolaff committee on Typo-
graphical Errors could do for this issue was the follow-
ing:
On page 28 of Hall's "Pattern Design" it says, "If
the distance a Fig. 18 is materially increased it would
not be considered advisable to use a green sand core
owing to the liability of curshing." Ah, yes, Who is it
that has taken Foundry who has not curshed and curshed
when the mold he was trying to make disintegrated as he
attempted to lift off the cope?"
* * *
Somebody should start an investigation right
away into the whys and wherefors of the prac-
tice of instructors to address freshmen engineers
as "men" and seniors as "boys."
* •* -*
Elsewhere in this issue of the Technograph is an
article on the exhibits at the World's Fair. The writer
would probably have added interest to his essay had he
included the following paragraph :
"Of interest to all engineers is the anatomical ex-
hibition by Miss Sally Rand. This is featured as part
of the fan dance enacted by the same individual, and is
viewed mainly by those people who expect their children
and grandchildren, if any, to ask them whether or not
thev saw Sally Rand at the Fair of '33. (Lvkell, lvkell,
as R. H. L. would say!)."
There is a vicious rumor current that R.
Stanley Sheldon is bribing people to read his
book reviews. This is a downright lie, according
to R. Stanley, for in all his dealings with read-
ers of the Technograph he has never mentioned
money.
*•
-* *
One of the saddest things heard by this writer in a
long while was the example forwarded by the Editor of
this publication when he suggested "a joke about the
rickshaw boys at the Fair" for Technolaffs. Please. Mr.
Editor!
* * *
This is the time of year when a few good
football jokes would not be out of place. Fur-
thermore, a wisecrack or so mentioning the en-
gineering footballers might not be amiss. Unfor-
tunately, however, good original jokes are rare,
football or otherwise ; and Technolaffs doesn't
know who are all the footballing engineers, and
so is naming nome of them.
Letters to The Conductor
Dear Sid
:
I heard a good one the other day. It seems that the
instructor in M. E. 13 or C. E. 90, or—well, anyway,
some course like that, I forget the name of it now. Well,
anyway, the instructor was talking y'know, taling, and
he brought up some subject or other. I forget now what
it was. He started asking members of the class ques-
tions. And he asked McClure—wait, it wasn't McClure,
it was Webeck—no—well, I forget now but it was some
name like that ; so he asked him a question. I don't re-
member right now just exactly what he asked him, but
it doesn't matter, I think. It was one of these questions,
you know, where you sort of tell everything and you
wait for comment, you know what I mean, Sid. Well,
now this fellow just answers "Uh-huh," and you know,
Sid, it just made the class roar for about five minutes.
Nothing clever about the remark, you know, but the
way he said it. Kind of funny I thought. Well, so long.
Sid".
Your friend,
Wally Strakosh.
Mr. Strakosh did not write the above letter, but for
the past two years this writer has threatened to get Wal-
ter's name on this page. So thar ye be
!
* * »
At this point it would be well to ask for contribu-
tions to this page. If you encounter any incident such as
the above letter almost described, just write it down and
drop it into the box bearing the name of this column
which you'll find in or around the Technograph office.
So long, and thanks a lot.
—Railroad Sid.
P. S.— Please stand by for two lines, reader. T hat's
how much this confounded page is short.
Engineers!
Have you had your lllio picture
made?
At Duncan's an lllio picture is
not just a picture but a por-
trait.
The Deadline is October 28
The Duncan Studios
614 E. Green Champaign
On the Campus
What About Your
Appetite ?
You who cherish that home cooked
flavor and that favorite dish will find
them here. Our enviable pure food
record will appeal to you if you seri-
ously consider the quality of the
food you eat away from home. For
your protection we serve only homo-
genized pasteurized milk. We fea-
ture 20c-25c-30c lunches, and dinners
with everything for 40c.
Open Nights — Fountain Service
Beer on Tap
For Quality and Economy
McDaniel's Restaurant
Opposite Physics Building
Our Second Year on the Campus
Formerly Van's Kat Shoppe
The Very Latest
• in Slide Rules
Let us show you the new
Keuffel and Esser Log-Log
Trig and Decitric Slide Rules.
Quicker and more accurate
readings.
We have also the Polyphase, Poly-
phase Duplex and Log-Log rules
at regular prices.
FREE—Your name engraved on each
slide rule purchased.
THE CO-OP
Green and Wright Street
ENGINEERS!
—The lllio Says:
"Get that lllio senior
photo made at once "
Go to
WEBER
On JOHN STREET
G-E Campus News
BEMOTORED BEHEMOTHS
The same sun which never sets on an nnshaved
Englishman's chin likewise never finishes its daily
round without seeing electric motors put to some
new use.
In the Sinclair Refining Company's exhibit at
"A Century of Progress," you can see five pre-
historic monsters. Largest is a Brontosaurus, 70 ft.
long and 22 ft. high, with a steel skeleton and welded
joints, posing on a mountain. Little motors operate
his eyelids, head, neck, mouth, breathing apparatus,
and tail. A motorized Tyrannosaurus rocks back
and forth, blinking and running out his tongue. A
30-foot Triceratops lunges forward; a Stegosaurus
waves his fins; and a Duck-billed Dinosaur sits in a
lake and churns water with his tail.
Interviewed recently, and speaking for the group.
Brontosaurus shrewdlv winked an eye and recom-
mended G-E motors, on the basis of his 80 million
years of experience.
WATCHDOG
Like Malone of the Mounted, old PM-13 always
gets its man.
When the storm king rides roughshod along
transmission lines, this new G-E automatic oscillo-
graph waits to see the whites of his eyes. Then it
starts recording within a half cycle (of a 60-cycle
wave), a speed made possible by a special little
mirror with a movement all its own. On a single roll
of the sensitized paper, PM-13 can handle as many
as a hundred oscillograms of chance transients and
surges, and they can tread right on one another's
heels or follow months apart.
When power surges sign their names, it's no for-
gery. The signature shows true wave shapes and
phase relations. And, best of all, the PM-13 is
permanently connected in the circuit and runs by
itself.
Incidentally, Claude Hathaway, a LT . of Colorado
graduate in 1927, is largely responsible for this new
development.
.\x$U —
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THERMOCOUPLE TAVERN
We take you now to our new indoor weather
laboratory.
General Electric has "commandeered" this ten-
room house in Schenectady and dedicated it to
improving the air we breathe. Two G-E engineers
—Elliott Harrington, Beloit College, '16, and
Leon Mears, U. of Minnesota, '30. live there and
conduct tests. Air conditioning (temperature con-
trol, humidity regulation, air cleansing, air circula-
tion) flourishes. There is automatic oil heating;
there are extensive air ducts in the walls, in the
floors; room coolers; combination units to deliver
air either heated or cooled; filtering, humidifying,
and circulating devices. Air currents can be pro-
duced—vertical or horizontal. To help summer
cooling, a ventilator exhausts air from the attic.
With thermocouples located in nearly a hundred
places, temperature readings are taken at one point
by means of a telephone-relay system.
This residence was one of the proving grounds
for the G-E oil furnace. Now it develops design
principles for air-conditioning equipment.
* 1 U I' , ' if I
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THE TECHNOCRAPH
announces a
NEW DEAL
HERE'S a New Technograph for 1934. And when we
say NEW, we mean NEW. Do you get the idea?
NEW! You didn't go for the old Technograph so
strong lately, but you will like the new one.
This is What You Asked For
You'll like it because it's built to your specifications. We
asked a lot of engineering students what they thought the
Technograph ought to be like. Here are the answers
:
"Give us some real help on how to land a job."
"Straighten us out on these new rules for probation."
"How does this new grade-point system work?"
"We could go for a snappy column on 'Who's Who in
Our College.' Make it personal—very personal."
"Cut out the heavy technical articles. We can get plenty
of that stuff elsewhere."
"Give us a chance to get some things off our chest. You
know—Vox Pop, and Letters from Subscribers and that sort
of thing. Maybe we could give these profs some good ideas."
"Give us the low-down on our profs. What did they ever
do to get where they are?"
"Keep us posted on the research that is being done in our
college. Make the stories interesting and not too long."
This is What You Will Get
You see what we have in mind—a sort of neuw-magazine
or house organ for the boys north of Green Street. Lots of
news and personal items. Plenty of names. Interesting and en-
tertaining. New features in every issue.
No engineer will reallv know what is going on in his
own college unless he reads the NEW TECHNOGRAPH.
For the rest of this school year—only 50 cents.
For the rest of this year and all of next year—$1.25.
You don't need a slide rule to figure that—
this is a real bargain.
HERE'S THE
NEW
PLATFORM
• Develop Engineering
Spirit.
• Tips on How to get a job.
• More news about the stu-
dents and faculty.
• Fewer heavy technical ar-
ticles.
• Letters, opinions, gripes,
ideas from the students.
• Explain new rules about
probation, grade-point sys-
tem, extension courses and
other things.
• Inside life stories of the
profs.
• Stories about research
being done in the college.
• What alumni are doing.
• Make The Technograph a
real news-magazine for the
college.
BETTER SIGN UP RIGHT NOW
Tear Off and Hand This
til the Solicitor or In a
Representative in The
Technograph Office
'Zl'.i Engineering Hall
Business Manager, The Technograph
Sign me up for years subscription.
Name
Address
Amount $..
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The College of Engineering
II. The Ideals and Activities of Its Youth
Rv Arthur N. Talbot
Professo r E merit us
THE PICTURE on the next page is from a
photograph looking north from the heights of
University Hall during the time of its con-
struction probably in 1872, four years after the Uni-
versity of Illinois opened its doors. The fenced
area in the foreground is the Green Street of that
day. The horses tied to the fence, the stiles for pe-
destrians, and the gates for horses and vehicles testify
to the state of the time in Urbana-Champaign. Standing
on the site of the present Wood Shop just south of
Springfield Avenue is a new building erected in 1871
which housed on the upper floor the armory and gym-
nasium and on the lower floor the mechanical and archi-
tectural shops. Far beyond in the background on the site
of the present baseball bleachers is the old Dormitory
building, built for a seminary, used for classes as the
principal college hall during the first five years until
University Hall was completed and then wholly as a
student dormitory until its removal after severe damage
in 1880 by a windstorm. The crooked road and the
wooden bridge were forerunners of Burrill avenue. The
original photograph shows plainly the row of slim young
trees on each side of the driveway south of Green Street.
The other stately elms that now border Burrill Avenue
north of Green Street had not then been planted, nor
had the planting been started of more than 100 varieties
of trees indigenous in the State in what was intended to
be a wonderful exhibit of Illinois flora called the Arbo-
retum—a project that was abandoned after 1893 when
the growth of the College of Engineering made inroads
into this territory.
The ground between Green Street and Springfield
Avenue in the picture and the areas east of it which have
since been added are now occupied by the twelve or more
buildings that house the various activities of the Col-
lege. The comparison between the meager and primitive
conditions of sixty years ago and the well-planned and
commodious halls and laboratories of the present day
gives a contrast expressive of the growth and develop-
ment of engineering education in the University of
Illinois.
The Illinois Industrial University, as this institution
was called until 1885, was founded to be an exponent
of the "new education," and its first president, Dr. John
Milton Gregory, had high ideals and broad views on
the scope of the work in the "mechanic arts" as well as
in the agriculture and the other sciences and in the
classics. Even in its youth the new institution was striv-
ing to develop an education along engineering lines com-
bining theoretical, experimental and practical work in the
technical subjects. When the University was opened in
March 1868 engineering education was a comparatively
new field. Massachusetts Institute of Technology and
Cornell University had been started two or three years
before. Michigan had been giving some engineering
courses for several years, and a few other schools taught
engineering subjects. Even the courses at West Point
and Rensselaer, which had furnished the education for a
number of engineers did not give instruction in any way
comparable to that of the present day. Most of the engi-
neers of the first half of the nineteenth century may be
said to have been untaught or else self-educated geniuses.
Few comprehensive engineering books existed. With the
impetus given to industry and manufacturing and trans-
portation enterprises soon after the Civil War there was
an awakening to the need for technical education. This
institution then was founded at a time when the United
States was just starting on its industrial career, though
it was not located in the part of the country that at first
made the most progress in this respect.
The Board of Trustees at an early meeting, in adopt-
ing the report on the scope of the work of the Univer-
sity prepared by President Gregory, provided for "courses
in Mechanical Science and Art, Civil Engineering, Min-
ing Engineering and Metallurgy, and Architecture and
Fine Arts." These four divisions covered for many years
the work in engineering.
The first professor in engineering at Illinois was Still-
man W. Robinson, who took up his duties as professor
of mechanical engineering January 1, 1870. Although a
very modest and unassuming man, it has been said that in
the few years of his service here Professor Robinson exer-
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cised a strong and beneficial influence on tlie aims, meth-
ods, and procedure not only in mechanical engineering
but in the other lines of engineering as well. It should
be noted that while the officers of the embryo institution
were anxious to promote the teaching of the mechanic
arts, with the haze surrounding engineering education at
that time no clear or definite ideas as to either objectives
or methods to be pursued had been formulated. Professor
Robinson with definite ideas on the aims and methods for
college education in engineering made and carried out
plans that were both wise and comprehensive and se-
cured the hearty approval and undivided support of the
teacher of physics, his inventive genius gave fruitful pro-
duction in the equipment of the physics laboratory, which
in his time became one of the best in the country. The
writer remembers with great pleasure the public lectures
given by Professor Robinson on electricity with only
batteries and a friction machine as sources of current.
Altogether, when he left to go to Ohio State Univer-
sity in 1878 he had contributed in large degree to the
formation of the aims and the ideals of the College of
Engineering, and besides he had helped to establish in
the minds of the public the advantages of engineering
education.
authorities—a result which was of lasting advantage in
all the engineering work.
Born in Vermont in 1838 and not finding an institu-
tion giving instruction in mechanical engineering, he took
the course in civil engineering at the University of Michi-
gan, working his way and graduating in 1863. Before
coming to Illinois he served for three years as assistant
on the United States Lake Survey and then became a
teacher at Michigan, the last three years as assistant pro-
fessor of mining engineering and geodesy. A competent
machinist (having served an apprenticeship of four
years), ingenious and with a passion for invention, an ac-
complished mathematician and a skillful demonstrator of
experimental devices, it is not strange that his students
received his instruction with enthusiasm.
Fortunately Professor Robinson imbued the engineer-
ing college of the early day with the idea that giving en-
gineering information in a pre-digested form was not the
best function of the engineering teacher. His instruction
in machine design gave lessons in invention. Although he
worked before the time of the development of the me-
chanical laboratory, the students used the steam indicator
and other devices in their study of the steam engine. As
the professor of mechanical engineering was also the only
Among the many tokens left behind by Professor Rob-
inson are ( 1 ) the clock in the west tower of University
Hall, which he designed for the Class of '78, and (2)
the steam engine in the mechanical engineering labora-
tory, which was built by students and had a design of
valve gear not adapted to the slow moving engine of
that day but which became useful with the higher speed
required in the generation of electricity; this engine fur-
nished the power for the University shop for twenty-
five years.
Although a curriculum in architecture had been
printed in the catalog of 1871-2 and an instructor in
architecture and free-hand drawing had been employed
the same academic year who had taught only elemen-
tary geometric drawing and free-hand sketching, the first
real instruction in architecture was given in the fall of
1873 by Nathan Clifford Ricker, who as a student had
outlined the curriculum printed in the catalog and was
destined to play a large part in the development of archi-
tecture in the College in the next forty years. Student
Ricker had entered the University in January 1870 and
had received advance credit in languages and some of th
sciences. Finding that no technical work in architecture
(Continued on Page IS)
Trouble
and Installation
Engineering
e
Conveyors
By Robert X. Weber '36
ALTHOUGH engineering as a rule is connecte(
only with hard work, it has its romantic side as do
all other phases of industry. Trouble engineering is
as exciting to men of a mechanical turn of mind as is
bucking the stock market to a big financier. When the ma-
chinery of a manufacturing concern fails to operate or ful-
fill specifications, the trouble engineer is sent out on the
job to make it operate as expected. His work is the coping
of his mind with the problems found in the failings and
eccentricities of modern machinery. In addition to this
work he is frequently sent out to supervise the installa-
tion of large and complicated pieces of machinery. As a
job, it requires the keenest of mental ability applied
through long experience and expert understanding of all
mechanical devices. Men who understand this work fin<
it the most interesting of the many branches of engineer-
ing work. It is about the experiences of one of these men
then that this article is written. It is also intended to
give a general idea of how some of this machinery works,
how various kinds were installed, and how certain prob-
lems were met in the failures of other types.
During a period in which various automobiles were
debating the qualities of metallic and wood frames for
the tops of their cars, one company had to meet the prob-
lem of disposal of the wood refuse in making the wooden
frames. At this period, the refuse was tossed up into
the air by blowers where it fell into piles to be burned as
rapidly as possible. However, the city authorities ob-
General view of a self-unloading boat.
jected since the flying sparks and cinders on windy days
menaced the adjacent property.
The company decided to install stokers in the plant
to burn the refuse chips and in doing so intended to uti-
lize the heat—that had formerly been wasted—in opera-
ting the machinery of the plant. The installed stoker
worked in the following manner. The chips and sawdust
were blown into a hopper where a set of spiral screws
pulled the chips into a second hopper. In this second hop-
per was a small screw that fed it into the down hop, and
from there into the fire box of the boiler. The screws
themselves were pulled by a sproket on the end of a
variable speed transmitter. The electricity for the trans-
mitter was the only energy needed in this operation, and
its cost was found to be appreciably lower than the sav-
ings made by utilizing the previously wasted heat energy.
Immediately on his return the engineer was sent out
to install a system of belt conveyors and bucket elevators
to be used in the transportation of sand from the side-
tracks of a railroad to the ovens of a glass factory. The
sand was brought up to the siding in freight cars where
it was shoveled out by power shovels down into a track
hopper. From there it was carried to a bucket elevator
that discharged into a flat belt conveyor which in turn
ran over a travelling tripper. This tripper enabled the
operator to discharge the load at any point between the
two pulleys. The discharge was made into a spout that
led down to the oven where the process of making the
glass began. By equipping the factory with this machin-
ery, much of the previous waste was eliminated.
Speed in transporting products from one point to
another by water often saves the conveying company an
appreciable amount. Perhaps one would be compelled to
say that at this time the money saved by speeding up the
process would merely come from dispensing with the
work of laborers, and hence cause many men to be
thrown out of work. Instead of doing this, it merely
THK TECHNOGRAPH D, iber, 1933
Screw conveyor Willi a cut away section.
creates new jobs in manufacturing the machinery and
keeping it in operation. The jobs are greatly superior to
the old drudgery of carrying the material from the hold
of the ship to the bins on shore by hand with just as
many men employed at that.
The hold of the ship was V-shaped so that gravity
forced the coal down without loss of space or effort. The
coal was stored in a series of hoppers at the bottom of
the hold, and at the bottom of the hoppers were regu-
lating gates which controlled the flow. Below the gates
were flat belt conveyors which ran to receiving hoppers,
which in turn ran into a bucket elevator that discharged
into a swinging boom. This boom was adjusted so that
it could swing to any position about its axis on the boat
—at any height within the limits of the length of the
boom. This process enabled the boat to be unloaded in
from five to six hours where the former "clam shells"
needed about a day and a half.
At the time of this installation the temperature was
about five degrees above zero. The boats around the dock
were set in a solid frame of ice while the car ferries at
that port were making their trips in a regular trail so
that the ice in that part would not freeze as solidly as
the rest. As I mentioned before this phase of engineering
is vitally interesting, but even the engineers enthusiasm
wanes— I'll wager—in a temperature pretty close to
zero. However, it is the difficulties and hazards in the
job that keep it from being monotonous and dull routine.
A call for an installation of a comparatively new type
of elevator came from a company in Alton, Illinois. The
elevator was invented by an English company, and has
certain advantages over other prevailing types. It is the
Redler, and due to its short period of existence is not
widely used as yet. However, since it has certain im-
provements over present types, it is finding its place in
the industrial world.
A combination of this type of elevator and conveyors
was needed at a plant for the handling of flour. The Hour
went down through the primary hopper where a feeder
picked it up. The feeder discharged into a Redler eleva-
&'mA
tor that took it up to a screen. It went down
to a mixing hopper, and to a second elevator.
The elevator took it to a horizontal conveyor
which discharged into the packing machine.
So far installation of various types of ele-
vators has been the main point of discussion.
Minor problems arise in this work of course,
but its the real test of a good engineer when the ma-
chinery fails to come up to expectations, and he is called
out to see that it does. In one case it may demand pure
initiative while in another it may actually call for nerve
alone. A good example of a combination of both of these
cases occurred in one call for a job on a boat at Mani-
towoc. The coal was sent from the bunkers to the stokers
by screw conveyors. As the machinery stood, a spiral
screw was used to feed two stokers. The coal was fed to
the first without any difficulty, but in going onto the sec-
ond screw was blocked by some obstruction. It was dis-
covered that the bearing on the bracket of the shaft to
the second boiler was too large. The bearing and bracket
were considered necessary as support to the shaft, but
upon examination, the engineer decided that they weren't.
So contrary to others opinions he removed the support,
letting the shaft take the entire load. The machinery is
still running without any signs of strain. At the same
job, the grate and stoker drive were being broken by
metal refuse in the coal. Magnetic pulleys were installed
to remove the metal while allowing the coal to pass on.
Although the work of this engineer was considered
mainly as remedying failures in machinery, most of his
work as might be concluded from the kind of examples
given was on installation. These examples were not taken
as special ones however, and it is actually due to the
high dependability of modern machinery that his work
on repairs is comparatively small. New advancements in
the field of industry have demanded the keenest accur-
acy and reliance in machinery, and the mechanical world
has steadily kept pace with the demands. Failures in ma-
chinery are due to its abuse for the
main part, and in the future the trou-
ble engineer will only have to repair
the damage done by neglect. New
problems will arise, but the march of
mechanized industry will increase in
power for time to come.
(Illustrations courtesy of Stephens-
Adamson Mfg, Co.)
• Left—a belt conveyor
delivering to a storage bin
•with it travelling tripper in
the background for dis-
charging at intermediate
points.
Right — Redler conveyor
shown carrying horizontal-
ly and vert
The Relation of Engineering to Agriculture
By E. W. Lehmann
Professor of Agricultural Engineering
SI NCI! earliest recorded history one of the evil spec-tres that has always stood in the way of advancing
civilization has been the possibility of a shortage of
food, a famine. In the development of our own country,
the early colonial leaders and the pioneers were faced
with this problem. They were ever on the alert to locate
new and more productive lands that would respond more
generously to the hand methods and the limited animal
energy applied through the crude implements then avail-
able.
'
As late as the beginning of the nineteenth century the
soil was still prepared as a seedbed with a crude wooden
plow with a metal surface, not greatly improved over the
plows used nearly three thousand years earlier by the
Israelites. The seed was still sown by hand, and the crop
was harvested with a scythe or cradle. The threshing
was a winter's job.
the heads of the grain
being beaten out by a
Hail or threshed by
driving animals over a
threshing floor. Little
wonder that 97 per
cent of the people lived
in the country and
more than 80 per cent
of those gainfully em-
ployed were agricul-
tural workers at that
time. There was little
real progress in the de-
velopment of equip-
ment prior to the be-
ginning of the nine-
teenth century. How-
ever the names of
George Washington, Daniel Webster, Thomas Jeffer-
son, and other statesmen have been associated with the
improvement of certain basic farm implements some years
earlier. While representing the United States in France,
Thomas Jefferson wrote, "Oxen plow here with collars
and harness. The awkward figure of the moldboard leads
me to consider what should be its form."
A few of the outstanding early inventions that influ-
enced the agricultural development and all civilization
are the steam engine by Watt in 1769, the cotton gin by
Whitney in 1793, the cast iron plow by Xewbold in
1797, the grain reaper by McCormick in 1831, the thresh-
er by Pitts in 1834, and the steel plow by Deere in 1837.
The acceptance of many of these machines was delayed
main years due to ignorance and prejudice. For example,
many farmers thought the cast iron plow would poison
the soil and cause weeds to grow.
Most of the improvements and developments which
make it possible now for less than one-tenth of our popu-
lation to produce the needed food and raw products for
clothes have been made since 1850, during the life-time
of many of our fathers and grandfathers who are now
living. In fact, the beginning of the twentieth century
marks the period when the trained engineer began seri-
ously to consider the design of farm machines and trac-
/ Combine Harvester-Thresher
tors. Today the engineering staff of the farm machinery
and tractor industry is second to none in the industrial
field.
A careful appraisal recently completed by three well-
known agricultural engineers of improvements made dur-
ing the past 20 years on 25 farm implements shows a
marked change. Taking an index of 100 to represent
quality 20 years ago, and considering all quality factors,
the present improved quality value ranged from 135 to
21 5 for these implements.
In the minds of many people at the present time the
idea is lurking, if not expressed, that the engineer with
his tractors and other machines of the present period is
the cause of the present condition in agriculture and the
world-wide depression. It should not be overlooked that
it was only thirty-five years ago, shortly after another
severe depression, that
Sir William Crookes
stated before the Bri-
tish Association for the
Advancement of Sci-
ence that it was al-
most certain that with-
in the next generation
the United States
would consume all its
wheat and would be
driven to import to
avoid want. The possi-
bility of a food short-
age prompted the es-
tablishment of our ex-
periment stations and
agricultural college. In
all these institutions
the emphasis was first
placed on increased production to provide a plentiful
food supply, a basic need of every country. As a result
it is generally conceded that in the United States we
have more wealth, personal and community, than any
other country, due to the release of workers from pro-
ducing food and to improved efficiency and lowered cost
in all fields of production. In general, the principle will
always hold that we can have more only by producing
more. Certainly, the millions in want, who have a mini-
mum of those things desired, cannot expect much with
factories closed, new developments stopped, no power
lines being extended, surplus being diminished, and pro-
duction reduced all along the line.
The progress of a country is not measured alone by
its physical advances, its machines, its increased visible
wealth, its public buildings, its highways, and its great
cities, but also by its educational program, its strength
of character, and its social advances. Our improvement in
production due to advances in science and engineering
has made possible leisure which, if properly directed,
should make this the greatest period of all recorded
history.
The application of engineering in draining the land,
in bringing water to those areas that were inherently fer-
tile, but lacked an adequate supply of moisture for crop
)/ Illinois Agricultural Experiment Station.
Harvesting Soy Beans in Illinois.
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Spraying to Insure Quality Fruit: Left— Using a Stationary Sprayer; Right—Spraying with a Portable I' nit.
production, and in mechanizing our farms lias had a part
both in removing the fear of famine and in creating a
surplus within this county. Yet other people are at the
point of starvation, largely because of their crude methods
of agricultural production and our apparent lack of an
adequate system of distribution. The fact that our eco-
nomic and social progress has not kept pace with science
and engineering application should not condemn them.
Engineering has done for agriculture what it has done
for other industries. Through the design of special ma-
chines by the engineer, it is now possible for the farmer
to do his work more effectively and economically and
with less hard labor, and to produce a better quality of
product. "Timeliness is the essence of good farming" is
an often repeated statement by those who study the fac-
tors that effect agricultural production. Adequate ma-
chinery and power are essential to getting the work on
the farm done at the proper time.
The modern steel plow of today is quite a different
tool from the first steel plow of 1837, which was designed
to make possible the plowing of the heavy, prairie sod.
In agriculture there is as great a step from the cradle
and flail to the modern combine harvester-thresher as in
the transportation field from the ox-wagon to the modern
truck and electric railway.
The engineer's function is to utilize the materials and
forces of nature for the benefit of mankind. In no other
industry has there been offered a greater opportunity for
exercising this function than in the agricultural industry,
because an adequate food supply represents a universal
need.
There were no great changes in agricultural produc-
tion from earliest recorded history until the advent of
the engineer about 1 00 years ago. For ages prior to this
period agriculture was carried on almost entirely by
means of hand labor, utilizing implements only of the
crudest sort. Although there were inventions little ad-
vance was made in the use of machinery in agriculture
until about the time of the Civil War, when a combina-
tion of the necessity of food and the ingenious develop-
ment work of the men of that time resulted in consider-
able progress. By means of a machine, man is raised above
the beast of burden; he becomes a master of power; his
efforts are multiplied and the value of his labor is in-
creased in terms of the things he produces. Our wealth
in things desired is dependent on increased production
and reduced cost in terms of human labor. The aim of
the engineer is increased output per worker and improved
quality.
The success of the individual worker in competitive
production is dependent on low cost, quality and quan-
tity production. As long as we have competition in agri-
cultural production the farmer will utilize the most
effective methods at hand. The use of machines is the
most important factor in efficient production. According
to the recent Miscellaneous Publication Xo. 1 ~>7 of the
U. S. D. A., in 1830 the labor requirements for the
producing of one acre of wheat, 20 bushel yield, was 57.7
hours of man labor and 26 hours use of a horse. For
producing the same acre of wheat in 1930 in the (neat
Plains area of North America, there were required 3.3
hours of man labor and 2.5 hours use of a tractor and
less than one hour's use of a truck.
The change to mechanized farming does not neces-
sarily mean greater agricultural production. It does mean
fewer workers actually engaged in the job of farming,
a larger number engaged in the industries in designing
and manufacturing the machines used on the farm in
producing fuel and oil and in the manufacture of the
many devices and goods used by the consuming public.
The decreased need of a large percent of our popula-
tion to devote its attention to the production of basic
necessities released a large group of workers to produce
other things desired and new things unthought of, and
Three Types of Excavators I sed
in Drainage II ork
Left—A Small Drag Line Excavator;
Center Wheel Type Elevating Grader;
Right—Chain lyre Elevating
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to develop the arts and sciences that our standard of liv-
ing might be advanced. It can be truly said that our
modern method of farming, utilizing the many scientific
discoveries, modern machines, and power units, has large-
ly made possible all our other developments.
Many branches of engineering have contributed to
progress in agriculture. The work of the drainage engi-
neer aided by drainage legislation has made crop produc-
tion possible on vast acreages of prairie and swamp land
throughout the better farming areas of the country. To
the early settler and to the government these were con-
sidered marginal lands, and the price was set at less than
half as much as the upland. The development of these
swamp areas raised their value, but cheapened the land
in other sections of the country for agricultural use.
Th? effect of the mechanization of agriculture on land
values is often overlooked. The use of the modern com-
bine harvester-thresher and tractor has made it possible
for the farmer of the Northwest to grow crops on land
that without such machinery would be considered of lit-
tle value. The same is true of the production of cotton
disease control, modern methods of harvesting, grading
storage, transportation and refrigeration are all mechani-
cal factors that affect quality, and therefore affect market-
ing and the price the farmer will get. Modern refrigera-
tion and transportation have extended the possibilities of
marketing various perishable products. Fresh vegetables
from the southern truck farms may now be bought
throughout the winter months at nearly every corner
grocery store. The dairy area has been greatly extended
due to better roads, refrigeration equipment, and trans-
portation facilities; and fruit is distributed by truck over
a large area.
The health, comfort and attractiveness of farm life
is dependent upon well designed homes, the installation
ut sanitary equipment, and the use of labor-saving and
comfort-giving equipment, such as lighting, heating, re-
frigeration, and water under pressure. The rural archi-
tects and agricultural engineers have made a contribution
to agriculture in planning farm buildings and improving
building materials and equipment. The farm homes have
been given special attention during the last twenty-five
Hay Harvesting and Processing: Left—Chopping Hay for Economical Storage; Right— / Field Baler in Operation.
in the Southwest. Large scale production on large areas
brought less fertile land in direct competition with fertile
land adapted only to small scale production. The value
of the poorer land where the operator's effort could b?
multiplied was enhanced, while the value of the smaller,
but more fertile areas, were depreciated.
The most recent achievement in the development of
grain harvesters is a new, small-sized combine, built for
the smaller diversified farms of the corn belt. This ma-
chine is not only smaller but much lighter in proportion
than the ordinary combine. It is equipped with big air-
plane-type pneumatic rubber tires, and its normal speed
is practically twice as great as the ordinary combine, re-
sulting in practically the same capacity as present ma-
chines twice as large. This type of machine will likely
influence future small grain production on corn belt
farms.
The marketing of agricultural products has been
greatly affected by the application of engineering in im-
proving quality of the product and in improving trans-
portation facilities. Quality is an important factor in con-
nection with the marketing of any farm product. The
consuming public is not willing to pay as high a price for
a poor quality product, and can consume no more of it
than if it were a good quality for which they would be
willing to pay a better price. Spraying for insect and
years. Septic tanks have been designed to meet rural
needs. Unit light plants and water systems have been
made available to meet the need of isolated homes. The
telephone, the automobile, and improved roads all are
factors affecting the farmer's business. These facilities,
with better hospitals and doctors at centralized points,
more than counteract the effect of decreased number of
country doctors in cases of sickness.
New types of materials have been produced and
adapted to farm building requirements. The special clay
tile and the cement staves for corn cribs and special clay
tile and cement staves for silos are examples.
The agricultural engineers of the country have played
a part during the past few years focusing public atten-
tion on the soil erosion problem, and they have made a
contribution to its solution by advancing the use of ter-
racing and other means of checking erosion. Nearly six
million acres of Illinois land has reached a stage of either
serious or destructive erosion, and much of the high value
land in Illinois and adjacent states is subject to erosion.
The close observer can easily note the effect of erosion
on even the slight slopes. Terracing as a means of con-
trolling surface drainage and preventing erosion is be-
coming an established practice on such land. No nation
can long survive with its greatest resource being destroyed.
Note: Illustrations Courtesy of Journal of A. S. .1. E.
umination Instead of Photometry
By J. (). Kraehenbuehl
Assistant Professor of Electrical Engineering
FOR YEARS the Universitj has realized that the
Engineering and Architectural student needed
knowledge concerning illumination rather than
knowledge of the limited field of photometry. The great-
er portion of this latter type of work is carried on in a
few specialized laboratories while the broader subject of
"Lighting for Seeing" is one that every branch of Engi-
neering may have to consider in problems of construction
or installation.
Until 1^32 the Department of Electrical Engineer-
ing, under whose curricula the subject falls, was very
much handicapped in not having a special place for th?
installation of equipment for demonstrations of the under-
lying principles of this subject. During the summer of
1932 a portion of the old Fatigue of Materials labora-
tory was converted into an Illumination laboratory. The
south end of the former Materials laboratory was en-
closed into a light-tight room by partitions and ceiling,
forming a space for equipment and the seating of fifty
students. During the previous year classes in Illumina-
tion had been held in Lincoln Hall because a stage with
lighting of the most modern type was available there.
A portable demonstration cabinet had been built for use
in conjunction with this stage. This cabinet now forms
part of the equipment of the present laboratory. Recently
the department has added considerable equipment and the
courses have been so arranged that the basic principles
may be both taught and demonstrated.
The requirements for registration in the work are
such that all engineers, as well as students from the other
colleges, may avail themselves of the opportunity to learn
something of this important phase of commerce and in-
dustry. The courses taught at present embody commer-
cial and industrial lighting, as well as all forms of flood-
lighting.
It is the object of this article to inform the student
body and the alumni of the progress made in the develop-
ment of the course and the equipment which has been con-
structed by the departmental shop for the demonstration
of illumination principles. The only equipment available
on the market is of the suitcase type, which is totally in-
adequate for classroom demonstration. The photograph in
figure gives a general view of the present Illumination
laboratory showing the major equipment.
Illumination Laboratory
In the front part of the room may be seen the two
large cabinets for the demonstration of various lighting
fundamentals. At A may be seen a galvanometer which
together with the 1 5-foot scale marked off on the oppo-
site wall at R forms a demonstration foot-candle meter
with a sensitivity equivalent to that of the highest grade
portable instrument of this type. This meter operates
from a Weston photo-electric cell which causes the gal
\anometer to deflect, thereby moving a beam of light
across the scale.
( )n the right wall is a fixture demonstration cabinet
divided into twelve compartments of such a size as to
clearly proportion the percentage of light distributed in
the various directions. This cabinet is so arranged that
the fixtures can be easily detached and changed as need
arises.
This general view of the room shows the location of
the lantern screen, the movable blackboard, and lantern.
The department owns approximately four hundred slides
on all forms of modern lighting and many historical
slides. There have been added to the collection in the
last year two hundred slides dealing with all forms of
outdoor lighting. On the table are three pieces of equip-
ment used in the demonstration of light control, that is,
reflection, absorption, diffusion and refraction of light.
Demonstration Cabinets
The smaller of the two cabinets is equipped primarily
for the demonstration of show-window lighting and is
used also as a smoke box. This case has a plate-glass
front which may be lowered showing the effect of re-
flections in a show window. The lighting for this show
window is obtained from sixty 100-watt lamps located
near the front and furnishing a variety of light in blue,
green, amber, red and day-light, as well as two spot-
lights and normal incandescent lamps. It is possible to
raise the level of illumination to 300 foot-candles, there-
by increasing the effectiveness of advertised material on
display, regardless of any reflections that may be present
in the glass. When the cabinet is filled with smoke the
path of a beam of light is clearly outlined and all forms
of transmission and reflection, as well as the diffusion of
light through illumination glassware can be clearly dem-
onstrated.
The larger cabinet was built in the department shop;
and was primarily designed to exhibit fundamentals of
"Lighting for Seeing." The electric control of the light-
ing is through two switchboards which permit six pre-
sets, the whole being equivalent to the control obtainable
on a large theater stage of the modern type. There are
dimmers and lights of various colors and types, each of
which can be controlled singly or in groups. A flasher of
special design permits the rotation of light, at any speed
and in any order desired, around the demonstration placed
on the stage of the cabinet.
Auxiliary equipment in the form of rotating discs
statuary, and specially arranged panels permit the dem-
onstration of the following:
Lamp History and Lamps: Actual lamp- of the early types I i
comparison and the various shapes and types of modern
lamps for numerous present day applications.
Acuity of Vision: The ability to see under different levels of
illumination.
Speed of Vision: The ability to see better and more quickly
under high illuminations.
Light Mixing: The control ol coloring by mixing of lights on
neutral surfaces.
Light and Pigment: The influence of light on various colors,
the influence on mixtures of pigments, the effect on colored
pictures, vanishing designs with light changes lor novelty
effects.
Color Contrast: The effect of designs in two colors, useful in
advertising and highway signs.
(dare: How produced and its effect on the ability to see.
Shadow: The influence of shadow in control of details on geo-
metrical specimens and casts, the effect of rotating light in
producing the illusion of motion.
Mercury and Ultra Violet Light: The effect of mercury light
on details and color, reproduction ot daylight by using
mercury and incandescent light in the proper proportions,
the effect of "dark light" in novelty lighting when used in
conjunction with phosphorescent and fluorescent materials.
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The device labelled E is used to show the propor-
tions of light reflected and transmitted by the various
materials used in lighting fixtures. The equipment is in
duplicate so as to enable the comparison between two
different types of materials at the same time.
The equipment, shown as C, D, and E, is used in a
four-fold manner, demonstrating in turn the reflection
values of various colors of paints, surfaces and materials;
the depreciation of lighting equipment due to the accumu-
lation of dust ; the loss of light with the aging of the
lamp and the relative transmitting power of various types
of glass.
In apparatus D may be placed various finished sur-
faces that have been treated with a variety of colors or
such finishes as wall paint, papers, or enamels. With the
cell at the extreme upper end of the incline and the lower
light burning, the reflected light is indicated on the large
footcandle meter by a deflection of the beam. By chang-
ing the surface the relative proportion of light reflected
from the various materials and colors are indicated. If
the cell is moved to the lower end of the incline and the
upper light is changed for lamps at different periods of
their life the relative lumen output of the lamps is in-
dicated.
The department has obtained lenses for showing the
methods used in controlling light located behind artifi-
cial skylights, as in hospitals, how it is possible to vary
from concentrated to diffused light, and how it is pos-
sible to throw lights of different color into different parts
of show-windows without the use of spotlights. This
piece of equipment is shown at C in figure. The smallest
lens is a clear type of lens using a light in a concentrat-
ing position to give a narrow beam of light. The medium
size lens has two lamps located so that the larger will
flood the room with light, this being thoroughly diffused
by the position and the soft velvet finish on the glass,
while the smaller is located off-center and directs the
light in one direction only. The above arrangement
would give either normal room lighting or night light
directed where desired.
The large lens has placed behind it a disc carrying
six lights. When the disc is revolved, the various light*
are placed in the following positions behind the lens:
at focus, closer to the lens, inside the focus at points to
the right, left, above and below center showing the
variety of control that may be obtained with the lamp.
Besides these pieces of equipment, designed and built
by the department, the laboratory has three intensity
units permitting a demonstration of direct, indirect and
semi-indirect lighting of the room. This arrangement
together with the normal room lighting allows illumi-
nation levels in the classroom proper up to one-hundred
footcandles.
There are available all forms of footcandle measur-
ing devices, both obsolete and modern, for demonstration
and measurement purposes, display cabinets of lamp con-
struction, illuminated transparencies of some excellent
lighting installations of various types, and "suitcase" and
"trunk lighting" demonstrations arranged for lecture pur-
poses. A sign demonstration panel showing the proper
arrangement, spacing and principles that make outdoor
sign lighting successful is also present.
The Illumination laboratory and its equipment : A—(la/variometer for footcandle meter, B—Scale for footcandle meter,
C—Demonstration for Controlled light, D—Design and maintenance comparison , E— Transmission and reflec-
tion comparison. F—Principle demonstration cabinet . and (I—Show-window demonstration cabinet.
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Beginning with the February issue the Technograph will inaugurate a
very drastic change in its editorial policy. When the magazine was estab-
lished nearly fifty years ago, there was need of a medium for the publica-
tion of scientific papers and descriptive articles of important engineering
structures. Professional magazines and the publications have now preemp-
ted that field to such an extent that there is little need for the Technograph
to remain in it to the degree that it has heretofore attempted.
We have therefore decided that while we shall not entirely abandon the
publication of engineering articles written by students, faculty members and
prominent alumni, we shall materially reduce the amount of space which
has been devoted to that type of material.
We feel that the Technograph can be made to serve a much more use-
ful purpose for the students, faculty and alumni of the College of Engineer-
ing at the University of Illinois. The purpose will be served by establishing
the Technograph as a magazine which will actively promote the unity, well-
being and forward progress of the College.
We have formulated very definite plans through which we hope to ac-
complish our purpose, and we submit to our readers the following policies
for the Technograph of the future.
1. We are going to get the students of the college acquainted with each
other by publishing, in every issue, a Who's Who in the Engineering Col-
lege that will include outstanding students of the four classes. We are going
to tell the students of your class and college, who you are, what you have
done to deserve recognition and therefore why they should know you. We
shall also introduce members of the faculty to you by telling you something
about their professional records.
2. We are going to publish the news about college regulations that will
explain administrative changes which affect engineering students such as
probationary rules, the new grade point system, newly established exten-
sion courses, and new or changed curricula.
3. We will publish information which will aid you in securing employ-
ment during the summer and after you graduate. This material will include
valuable hints on the writing of letters of application, the proper method of
conducting yourself at an interview, where and how to look for jobs. We
shall also give you the current news regarding the development of the gov-
ernment program to reduce unemployment.
4. We will establish a "Letters to the Editor Department" in which
Engineering students may register their opinions about college affairs with
the objective of promoting the best interests of the College and students.
5. We will strengthen the Alumni Department in the interest of the
present and future senior classes in order that we may tell your classmates
and the faculty about the interesting things that you do after your graduation.
6. We are going to tell you about the important research the College is
doing and the contributions it is making toward the advance of engineering
science.
7. We will use every means in our power to tell you about the College
of Engineering, its students, alumni and faculty, so that you may appreciate
it and take pride in it while you are here instead of waiting until you gradu-
ate to learn about its fame.
We ask for the enthusiastic co-operation of every Engineering student,
the faculty and alumni to insure the success of our effort.
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A bird's-eye view
showed the way
Telephone engineers recently found the best route for a new tele-
phone line by taking a bird's-eye view of their difficulties.
The territory was heavily wooded, spotted with swamps and peat beds,
with roads far apart. So a map was made by aerial photography. With this
map, the best route was readily plotted, field work, was facilitated.
Bell System ingenuity continues to extend the telephone's reach—
to speed up service— to make it more convenient, more valuable to you.
BELL SYSTEM
TELEPHONE HOME AT LEAST ONCE A WEEK
REVERSE THE CHARGES IF THE FOLKS AGREE;h
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Mechanical Engineering
One of the best ways that loyal alumni may help our
Alma Mater at this time is in interesting prospective col-
lege students in the university at Urbana-Champaign.
Honors of the month go to Douglas Finlayson '29 who is
a drawing instructor at Sterling Morton Junior College
in Cicero, Illinois. He brought down between fifteen and
twenty young men of the Engineers' Club from his school
and spent most of Monday, November 13th, making a
detailed visit to all the parts of the engineering campus.
Perhaps you saw these young fellows as they took it all
in. We'll make a little bet that Doug was just a bit
proud to show off his campus, and rightly so. It was an
excellent idea and a real opportunity for the boys making
the trip down from the vicinity of the Windy City.
John II. Rickerman '33 has accepted a position as
steam engineer for the Commercial Solvents Corporation
at Terre Haute, Indiana. Refer back to the October
Technograph for his outstanding accomplishments while
in school.
Last issue we gave you a bit about a few of the class
of '29 and here's some more so let's get to it ... C. F.
Lockwood is with Sugar Creek Creamery Company,
working on vacuum process pasteurization. He has two
children, Barbara Ann, 2)5, and Carroll, Jr., 11 months.
//. /". Bech is teaching at the University of Oklahoma,
Norman, Oklahoma, and is working under the double
standard now, too. Another aspiring teacher is none other
than //. L. Kohler up at Ann Arbor. The dope is that
he was married on February 9th, just before all the
Michigan banks closed up shop. Mac McCarthy is em-
ployed by the Delco Remy Corporation and writes that
his two-year old son wars when his parents say "No,"
and often gets his way. B. F. Parr is an instructor at
the University of Maine. This school was outstanding
last year in view of the fact that there were no salary
cuts made. We hope it continues this year for there's a
saying "as Maine goes, so goes the nation."
//'. S. Harris '30 has taken a new position with the
Philadelphia & Reading Coal & Iron Company at Potts-
ville, Pennsylvania. Harris received bis M. S. degree
here last June.
Ceramic Engineering
The enameling industry seems to keep plenty of cer-
amists busy these days. Herman L. Cook '23 heads the
porcelain enameling department of the Norge Corpora-
tion of Muskegon, Michigan. They manufacture electric
refrigerators in quantity lots, and Herman has written
a number of articles on enamels for porcelain enamel-
ing trade papers. Cook lives at 1720 Peck street in near-
by Muskegon Heights, and has one son, Conrad, six years
old.
II. N. Noble '27 has a new job in the enamel de-
partment of the A. O. Smith Corporation, Milwaukee,
after being at the Century of Progress Enamel Exhibit
all summer. O. E. Mulvane '28 is also in the employ of
same company in their enamel department.
There's a saying that two can live as cheaply as one,
and here is the dope about one ceramist that feels that
way. C. Everett Partnelee '25 is engaged to Miss Mary
Edgar Hebbard, Upper Montclair, New Jersey. The an-
nouncement was made on September 28th at a tea given
by Miss Hehbard's mother. Cullen Everett, who is the
eldest son of Professor C. W. Parmelee, the head of the
ceramics department here, is in charge of the air condi-
tioning work for Sears & Piou, Incorporated of St. Louis.
Our congratulations and best wishes, Ev!
And we have a new bridegroom in our midst. Ken-
iii tli C. Lyon '31 married Miss Georgia K. Walker,
music '32, on Saturday evening, November 1 1 in Deland,
Illinois. Ken is continuing his research work in the cer-
amics department working for his doctor's degree. He and
Mrs. Lyon are living in Urbana. Georgia was a member
of Phi Mu while Ken claimed Phi Gamma Delta as his
own.
Yas, it looks like these ceramists have taken it upon
themselves to increase the marriage rate in this grand
old land of Remember Claude Davis, Jr., '281
He's not a bachelor anymore as we hear that Miss Flor-
ence Eleanor Smith of Evanston is the lucky lady. They
were married on Saturday, November 4—the day we
gained a moral victory over a pack of Wolverines—in
Evanston. And if we get anymore items of this sort, we
favor a society column for "dese guys."
Byron B. Josi '33 feels that his status quo will be im-
proved by securing a business training in addition to the
technical knowledge he garnered around these parts. Wc
find that he is now 'way down Fast at Harvard study-
ing in their Graduate School of Business Administration.
He would be glad to hear from you via a letter ad-
dressed to Gallatin Hall, Boston. Watch that eastern
accent, By
!
Civil Engineering
Things have been moving right along for Janus /'.
Chandler '31 since he left school. He first went to the
U. S. Engineer's office at Paducah, Kentucky and stayed
there for about two years. This October be received pin-
motion as Assistant Chief Inspector of the Louisville dis-
trict and is now located in Louisville.
James N. True '31 holds the rank of junior engineer
in the Elgin office of the Illinois State Highway depart-
ment. Since he graduated, we hear that James' experi-
ence includes some time in a design office, in instrument
work, and lately on concrete proportioning for highway
construction.
Here's one for you to figure out! G. A. Lynch '52
is now in the emploj of the U. S. Department of the In-
terior. He is cultural foreman, what ever that is, at the
C. C. C. Camp No. 10 at Savanna, Illinois. Since his
commencement days he has also been a member of a level
party for the U. S. Coast and Geodetic Survey branch
of the Department of Commerce.
We've heard from Theodore I.. Brooks '32 also, and
at present he is working for the Chicago Producers Com-
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mission Association. He also has worked for the Illinois
Emergency Relief Commission and the government pro-
ject up at Skokie Marsh.
Among our most recent alumni of this department,
we find that Francis R. Grant '33 is now a chemist for
the Illinois Steel Company at their South Works. Dud-
ley Goodell '33 is splitting his time between the Cass
County Highway department at Beardstown, Illinois,
and the office of Goodell and Millard.
Of course we all have a general idea that the Uni-
versity ranks right up there with regard to the caliber of
many of her engineering graduates, but facts are conclu-
sive. It is a significant fact that the resident engineers
for the last four longest bridges constructed in this good
old U. S. of A. were Ulini men. Russell G. Cane '22 is
the resident engineer for the Golden Gate bridge at the
present time. Next time that you are in Detroit, take a
look at the Ambassador Bridge and think what a swell
job Russ did there as resident engineer. He was also
general manager in charge of operations for the Tacony-
Palmyra span across the Delaware river north of Phila-
delphia. C. E. Andrews '06 and F. II . Panhorst '15 are
also working on the SanFrancisco Bay project with him.
Mr. Andrews' capacity is that of State Bridge Engineer
for the Golden Bear state of California.
And speaking of bridges, we must speak about an-
other prominent Illinois graduate. Montgomery B.
Case '07 has recently joined the engineering firm of Mod-
jeski, Masters, and Chase. His office is to be in Phila-
delphia, and he is taking the place of C. E. Chase, who
was killed while inspecting the Philadelphia-Camden
bridge. Mr. Case has recently served as engineer of con-
struction for the Port of New York Authority on the
George Washington Bridge across the Hudson river, the
Bayonne arch, and other structures; he was also senior
resident engineer in charge of construction of the Phila-
delphia-Camden bridge from 1923 to 1926. Case first
started work for Ralph Modjeski in 1906 as an instru-
ment man and inspector on a bridge being built at Van-
couver, Washington. C. E. students may recall that he
was here some two years ago and talked before the A. S.
C. E.
This bit of news takes us a long ways off across the
water. Gcilib Rifaat Bey, M. S. '31 was assistant engineer
in the recent construction of the Morris Schinasi Inter-
national Hospital at Manissa, Turkey. Morris Schinasi,
the donor of this great work, was a Jew who emigrated
to America as a young boy. Although he had never been
able to return to his birthplace, his will left $1,000,000
to Manisso for a model hospital. A $200,000 building
was built and the remaining sum constitutes a trust fund,
the income of which is to be used for expenses. Galib
Rifaat is now practicing engineering in Constantinople.
There's more than one road to success! Leonard Win-
get '30 has deserted the engineering profession "much to
his humiliation" to enter a Montgomery Ward & Com-
pany store at Emporia, Kansas. A job is a job these days.
And still it pours in to our desk. Kenneth E. Tripp
'31 is a highway engineer with headquarters at Belvi-
dere, Illinois. He was back for Homecoming, too. Milo
l\th hum. Jr.. '31 is hard at work getting all set for his
doctor's degree here at school. Another fellar back for
Homecoming was Bill Hildeman '30. Bill is busy with
sanitary engineering work in Chicago Heights.
And From Other Departments
N. If. Barnard, railway and mechanical engineer, is
now Professor of Mechanical Engineering at the Ten-
nessee Polytechnic Institute at Cookeville, Tennessee.
Barnard received his B. S. here in 1928 and also holds
an M. S. '30. He went direct to this college after re-
ceiving his advanced degree here.
The mining department received news this fall that
.1 ulins J. Siedel '2S has been made general manager of
the United Metal Mines Company of Medford, Oregon.
This company is operating in the Galice, Oregon, field.
We congratulate you, Julius, for this is an important
company in your field, and it is seldom that mining en-
gineering students attain managerships within five years
of graduation.
./. N. Chester '91 was also a visitor for Homecom-
ing. He received his M. & C. E. here and also obtained
two professional degrees, C. E. in 1909 and M. E. in
1911. At the present, Mr. Chester is a consulting engi-
neer in Pittsburgh, Pennsylvania.
We go way back yonder in hearing the following
news. Herbert B. If i/liams '87, mining engineer, died
September 1 in Portland, Oregon. For the last twenty
years he lived in Portland and operated the Montana
Assay office. Herbert never married and a brother, C. H.
Williams '86, was his only close relative. Herb Williams
was the first student to graduate in mining engineering
from Illinois, taking courses given by Prof. Comstock.
After graduation he was with the C. W. & V. Coal
Company at Streator for years as engineer, and then
later he took graduate work at the Michigan School of
Mines. He went West after this, living in Portland.
Here's a job that involves miles and miles. Ross I .
Lahr '32. E. E.j is in the employ of the Shell Pipe Line
Corporation of Oklahoma and is now working around
Houston, Texas. He is working on an electrolysis survey
of this company's 2000 miles of pipe line, and his work
has carried him through Illinois, Missouri, and Okla-
homa. Sounds like a pipe job (don't kill the punster) !
Perhaps you've heard that there is a romance to en-
gineering, although many engineers never have the op-
portunities that this one has had. How does the idea
of being manager of a gold mine in northern British Co-
lumbia strike you? Irwin M. Marshall, former assistant
professor of mining engineering here until 1928, has just
accepted the above position up there in that western Ca-
nadian province. After leaving the department here, Mar-
shall started into the Canadian gold mining game as
superintendent of the Central Manitoba mines. For the
past five years he has been with them, being stationed in
the Rice Lake mining district north of Winnipeg, Mani-
toba, Canada.
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Departmental Societies
The student branch of the A. S. C. E. has been
quite active up to date having had numerous speakers.
Dean Williams of Iowa, who was formerly head of the
C. E. department here, recently spoke to the
society on the "History of Civil Engineer-
ing." J. K. Holmes of Danville will present
a talk on December 19 concerning the largest
electric shovel in the world now in operation
at Middle Grove, Illinois, to which all en-
gineering students are invited . . . A. S. M. E. was ad-
dressed by Dr. B. N. Behling of the College of Com-
merce on the subject of current economic problems on
November 15. Previously, the society was shown a three
reel film on "Electricity Goes to Sea," which concerned
itself with the activities of one of the Dollar Liners, S.
S. President Hoover, the largest turbine electrical ship
in the world . . . Recent speakers before the S. B. A.
C. S. have been E. H. Haeger of the Haeger Potteries
at Dundee who gave a short and concise talk on selling
pottery, a subject of interest to all ceramic students, Dr.
W. H. Voskuil of the Illinois State Geological Survey
who spoke on the economic problems of the brick indus-
try, and A. E. Badger, research assistant in the depart-
ment. On December 20 Dr. Debevoise of the Chicago
Oriental Institute will be the guest speaker, and all are
cordially invited to attend . . . Plans for the biannual
E. E. show are already being laid by mem-
bers of A. I. E. E. It will be exhibited
in May and promises to be one of the best
ever presented . . . And, J. J. Strohl '34,
president, discussed the subject of gold min-
ing at the Homestake Mine of South Dakota at a recent
meeting of the A. I. M. M. E. His first hand knowledge
on the subject was obtained during a trip to the region
last summer.
Departmental News
Due to the fact that the mining industry is little
known and the coal mining industry needs more techni-
cally trained employees to keep abreast of modern pro-
gressiveness scholarships in Mining Engineering are being
proposed by the Illinois Mining Institute. A report on
the feasability of the project will be made before the
summer meeting of the Institute ... A cheering report
is that correspondence with the mining engineering de-
partment indicates that all their graduates have jobs
and are working . . . Dean Willard represented the col-
lege at the annual meeting of the Association of Land
Grant Colleges and Universities held at the Stevens
hotel in Chicago. While in Chicago he also addressed the
American Society of Heating and Ventilating Engineers
... A paper on cables was presented by Prof. Paine of
the E. E. department before a meeting of the Research
Engineers held in Philadelphia recently . . . W. A. Mann
'23 employed by G. E. at Schenectady was seen about the
E. E. laboratories—who knows, perhaps he was looking
for some prospective employees among the seniors ... A
comprehensive study of the locomotive front end, includ-
ing tests of a front end model were conducted by Prof.
E. G. Young and presented as Bulletin No. 256 of the
Engineering Experiment Station. In the compilation up-
wards of 37(111 determinations were made on a quarter-
scale model locomotive in the study of the laws govern-
ing gas and air movement through the front end of a
locomotive . . . Three eight foot lengths of 48-inch.
class B, cast iron pipe, weighing ID. (KM) lb. each, will
be tested here soon to find the internal water pressure
required to burst them . . . Professor R. F. Paton wrote
telling of wonderful excursions into the German Black
Forest, taken when he was able to spare the time from
the work he and the cosmic-ray master. Dr. H. Geiger,
are doing. After he has studied more fully the technique
of Geiger-counter circuits, he will apply himself to more
specific cosmic-ray research. He hopes to be able to con-
tinue the work at Illinois when he returns.
Technograph Staff
Many students have lent their valuable assistance
and time in order to enable this issue to appear . . . The
editorial staff, compilator of the reading matter, con-
sisted of the following: R. P. Stevens '34, who assem-
bled the Alumni Notes; R. S. Sheldon '36, who wrote
the book reports; Sid Schnitzer '35, who originated
Technolaffs; and E. R. Fadum '35, Lou Gibson '35,
Bruce King '35, W. M. Enger '35, S. E. Grimm '3^>,
C. H. Muehlemeyer '34, W. E. Salomon '34, R. N.
Weber '36, J. M. Robertson '36, J. U. Schmid '36,
J. G. Junius '36, J. S. Capps '36, L. P. Flesch '37, and
E. Hong '37 who assisted in the covering of the ma-
terial . . . The business staff, which is concerned with
the selling, advertising, and circulation of the magazine,
consisted of H. Caquelin '36, A. Reichmann '36, W.
Farrimond '36, C. Slaymaker '3d, and E. Luetzelschwab
'34 besides the listed managers . . . H. C. Davis '36 is
the engineering artist responsible for the cover designs.
Honor Fraternities
Pledging of the more worthy students has been an-
nounced by a number of the honoraries . . . Tau Beta
Pi, all-engineering honorary, announced the pledging of
the following men: juniors, H. C. Zilly and
E. R. Fadum, bearers of the highest junior
averages; and seniors L. R. Burr, R. W.
Lazear, H. A. Wallace, R. W. Mueller,
K. R. Leifermann, J. W. Welch, B. A.
Carlson, G. Pagels, H. St. Ledger, and E.
J. Luetzelschwab . . . Both of the above
juniors are members of the Technograph
staff . . . Eta Kappa Nu, honorary electri-
cal engineering fraternity, announced the names of J.
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Holland, R. King, S. Anderson, seniors, and A. Suther-
land, S. Mader. A. Webeck, R. Hodman. M. Jones, jun-
iors, as pledges . . . Also, sixteen new members were
initiated into the mechanical engineering honorary, Pi
Tau Sigma, at a banquet held Sunday evening, Novem-
ber 12. Names of the members were not obtained, but
they will appear in the next issue
. . . keramos, honor-
ary ceramic fraternity, claims for its pledges this semes-
ter Cliff Andrews and Male Farris . . . Xot to be out-
done, Tau Nu Tau announces the following pledges,
R. P. Burkle, C. M. Hathaway, Jr., R. R. Sherrill, K.
A. Smith, (i. T. Erhardt, I. C. Tourek, A. C. Pierson.
\V. A. Pyhrr, W. ]. Littell, M. B. Corlew, H. C. Zilly,
H. H. Rubin, C. F. Ransom. K. Cooper, C. O. Wed-
berg, all of the class of '35 ... A gold medal is given
to the freshman engineer with the highest average every
year by Sigma Tau, honorary engineering
fraternity, pledges for which have not as yet
been announced ... A private radio station
is owned and operated at the Armory by
Synton, radio fraternity . . .
Theta Tau, honorary engineer-
ing, will soon announce its
pledges . . . Leon Maslon, J. C.
Tourek, F. Novotny, Jr., E. W. Ruhnow, F.
Morrow, W. M. Enger, C. Hughes, A.
Carlson, J. P. Hamilton, E. E. Varnum, and
H. C. Zilly are pledges of Chi Epsilon. hon-
orary civil engineering . . . Other fraternities
are also busy with activities and initiations.
Skating Rink
It seems that the Skating Rink is getting to be a
regular hangout of the engineers as evidenced by the
number of regular visitors . . . Some of the students are
R. M. Carey, a promising M. E. ; Sidney Smith, E. E.
;
Cliff Ransom, just another E. E. ; D. K. Mitchell, M.
E. ; Bruce King, E. E. socialite; J. L. Ryde, graduate in
M. E. ; M. B. Corlew who made 13 out of 16 on an
E. E. exam; Carl Maxon; E. W. Melton; Dave Chase,
C. E. ; Leon Maslon, C. E. anil Kansas City's gift to
the women; Bill Barnes, Locke Miller, A. R. Stover,
Bob Lindgren, and Don Radcliffe, other engineers ; the
ceramists are well represented with G. Fitzpatrick, a
self-styled flash, R. R. Sherrill, Bill Coffeen, and Joe
Pask ; and other engineers are W. M. Enger, E. R.
Fadum, C. N. Melzer, Paul Lampheir, and Wes Spauld-
ing . . . The instructors are also well represented by
Professors Raynor, Seely, Kraehenbuehl, and Paine, and
Stanley Hall and Paul Neilson . . . However, by no
means is this the complete list, and more will follow in
the future—if we can determine who they are.
Officers of the Engineering Organizations
A. S. C. E.— Pres., V. G. Kaufman; Vice-Pres., E. L.
Wittenborn; Sec, M. A. Dobbs; Treas., C. ( ).
Reinhardt.
A. I. E. E.—Pres., H. S. Shott; Vice-Pres., W. A.
Knight.
A. I. M. M. E.—Pres.J. J. Strohl ; Vice-Pres. L. G.
Hazen; Sec.-Treas., C. H. Muehlcmeyer.
A. S. M. E.— Pres. W. Groundwater; Vice-Pres., J.
Ruff; Sec, R. Seely; Treas., W. Foster.
Eng. Physics Soc—Pres., J. D. Kelly; Vice-Pres.. B.
Fried; Sec.-Treas., H. L. Gibson.
Railway Club—Pres., 1. E. Mc.Mahon; Vice-Pres., C.
O. Webber; Sec, R. R. Manion ; Treas.. T. C.
Miller.
S. B. A. C. S.—Pres., C. M. Andrews; Vice-Pres.. R.
R. Sherrill ; Sec.-Treas., J. A. Pask.
Chi Epsilox—Pres., M. A.'Dobbs; Sec, C. O. Rein-
hardt; Treas., A. W. Mueller.
Eta Kappa Nu—Pres., R. O. Fulmer; Vice-Pres., W.
A. Knight; Sec, G. H. Giles; Treas., C. K. Rud-
dick.
Keramos—Pres., \V. P. Ward; Vice-Pres., J. C. Bell;
Sec, W. P. Keith; Treas., J. A. Pask; Sgt.-at-
Arms, R. P. Stevens.
Ml' Sax—Pres., E. Wittenborn, Jr.; Sec, J. Hamil-
ton; Treas., T. R. Wire.
Pi Tau Sigma— Pres., G. Losee; Vice-Pres., R. W.
Seely; Treas., E. G. Oravec ; Corr. Sec, B. A.
Carlson ; Rec. Sec, C. T. Rasmussen.
Sigma Epsilox—Pres., C. B. Long; Vice-Pres., T. L.
Miller.
Sigma Tau—Pres., J. M. Glass; Sec, G. Giles; Treas.,
R. Fulmer; Rec. Sec, W. Smith.
Syxtox— Pres., L. H. Fohr; Sec, E. K. Langdon;
Treas., M. C. fones.
Tau Beta Pi—Pres., W. N. Foster; Vice-Pres., W. A.
Knight; Treas., J. Holland; Corr. Sec, J. I). Kel-
lev; Master of Initation, T A. Olson.
Tai Nu Tau—Pres., T. A. Olson; Vice-Pres., H.
Blue; Sec, G. L. Staudt; Treas., S. M. Stoskitch.
Theta Tau—Pres., G. O. Pohl ; Vice-Pres., V. G.
Kaufman; Corr. Sec, W. F. Barnes; Treas., G. W.
Loose; Scribe, H. Shott.
A cknowledgement
The Technograph wishes to take this opportunity to
thank Miss R. Kathryn Jones '34 and Mr. W. G. Ryan
'34, students in the school of journalism, for preparing
the advertisement appearing on the inside front cover.
fUFKIN TAPES and RULES
FOR EVERY MEASURING REQUIREMENT
All standard patterns, including those designed especially for
Engineering and Surveying, Mine Work and Construction.
All Are Reliable anil Durable
Send for Catalog
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SAGINAW, MICHIGAN
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was offered, he untiringly took up private study of the
subject. Largely self-taught both before and during his
college course, it was even said among the students that
he selected his own subjects, taught himself, examined
himself, and reported his own grades. At any rate he
early secured the confidence and respect of both faculty
and students, was graduated in June 1872, and was
given promise of an appointment as instructor in archi-
tecture to begin a year later. Six months were then spent
at work in an architect's office in Chicago and six months
in travel and study in Europe.
Accordingly in September 1873 Mr. Ricker was
placed in charge of instruction in architecture—the first
year as instructor, the second year as assistant professor,
and thereafter as professor of architecture. The funda-
mental idea of Professor Ricker was that the architect
should be a safe and economical builder, a man of busi-
ness ability, and also a designer. Although Massachusetts
Institute of Technology had established a course in archi-
tecture in 1868 and Cornell in 1871 and other institutions
had added such instruction in later years, the registra-
tion at Illinois soon became the largest in the country
and at any one of the fifteen other institutions in this
country then giving architectural instruction. Without
attempting to enumerate details of his contributions, it
seems well to record that this able man made a deep im-
press on the department of architecture and that he is
highly esteemed as the founder of the department.
In civil engineering, J. Burkitt Webb became the
professor in charge in the fall of 1871. A man of highly
analytical mind and of high scholarship, a fine mathema-
tician, a graduate of the University of Michigan in civil
engineering, Professor Webb was a believer in the edu-
cational value of a college course rather than in its voca-
tional value. His students frequently thought him a hard
taskmaster. He did not stress the inventional and con-
structional aspects of his subjects as did Robinson and
Ricker, and he pursued more nearly the conventional
lines of instruction in civil engineering as they had been
developed in the country at that day. It followed that
there were differences in opinion among the students as
to the value of his teaching, though many felt that they
profited greatly by the instruction given. After seven
years Professor Webb left the University to become pro-
fessor of applied mathematics in Cornell University and
seven years later was appointed professor of methematics
and mechanics at Stevens Institute of Technology, where
he served until his retirement in 1007. In these positions
he was regarded as a man of ability and learning.
Ira Osborn Baker, a graduate of Illinois in civil en-
gineering with the class of 1874 who had been assistant
in civil engineering and physics the following four years,
was put in charge of civil engineering in September 1878,
serving a year as instructor, a year as assistant professor
in charge, then becoming professor of civil engineering.
In all he remained in charge of the department thirty-
nine years and taught for forty-eight years. In the earlier
of these years great diversity of interest and knowledge
was a requirement, for one teacher taught almost all the
technical subjects in civil engineering. The young pro-
fessor was alert, energetic and scholarly and grew and
developed with the years and the times. He developed
the courses in such subjects as the economics of railway
location and operation, cement and concrete and masonry
construction, roads and pavements, and engineering con-
tracts in a way that gained the confidence of teachers in
engineering schools as well as of engineers in practice.
Through his efforts the department of civil engineering
soon gained high standing among engineers. Particularly
did his Treatise on Masonry Construction published in
1S80, the first comprehensive book of the subject, give
standing to the College of Engineering, becoming the
text in use in nearly every civil engineering school in the
country and soon being found in the library of nearly
every practicing civil engineer. Besides, as a teacher he
soon won the respect and esteem of his students so that
even in the period here considered Professor Baker's con-
tribution to the progress of the College was of great im-
portance.
The technical instruction in mining engineering was
not extensive. Professor S. W. Robinson gave work in
"mining operations," and instruction in mineralogy anil
metallurgy was given in the department of chemistry.
Theodore B. Comstock became professor of mining en-
gineering and physics in 1885, remaining for three years,
and two years later Walter J. Baldwin became professor
of mining engineering for three years. Although compara-
tively liberal expenditures were made for equipment and
good instruction was offered, the interest developed
among students was small and the Trustees discontinued
the department.
The beginning of the work in electrical engineering
should be credited to Samuel Wesley Stratton, a gradu-
ate in mechanical engineering in 1884 who had been in-
structor in mathematics and physics in the preparatory
department from 1885 to 1887. Upon the departure of
Professor Comstock in 1888, Mr. Stratton was placed in
charge of physics as assistant professor and in 1801 as
professor. His instruction in physics received high com-
mendation because of his ability in presentation, in de-
vising experiments and in making apparatus. Most im-
portant of all, the first work in electrical engineering
here was given by him in 1891-2 and likewise the first
electrical engineering laboratory was equipped under his
direction. In 1892 Professor Stratton joined the faculty
of the new University of Chicago. In 1901 he became
the head of the government Division of Weights and
Measures and then the first director of the U. S. Bureau
of Standards, of which he is considered the founder. In
1922 Dr. Stratton was made president of the Massa-
chusetts Institute of Technology.
After the resignation of Professor Robinson in 1S7S,
Selim H. Peabody, who had declined the professorship in
mechanical engineering when the University first opened
its doors, took charge of physics and mechanical engi-
neering for a year and a half. He was considered a virile,
able and stimulating teacher, very popular with his stu-
dents, and having rare facility in devising striking ex-
periments and in presenting his subjects. When the first
president, Dr. J. M. Gregory, resigned in 1880, Dr.
Peabody was brought back as president and for the first
year he also gave instruction in mechanical engineering
and four some time afterward he was nominally in charge
of the department. The manifold duties of the president's
office, as it was then conducted, allowed scant time for
other work, and this instruction was put into other
hands as soon as the available funds would permit. In
the eleven years as president Dr. Peabody made notable
contributions to the progress of the University.
Of the others who were in charge of mechanical en-
gineering, Arthur T. Woods gave most excellent and
efficient instruction in a scholarly way, advancing the
department quietly and thoroughly from 1883 to 1891,
when he resigned to enter engineering practice. Professor
Woods was a graduate of the engineering department of
the U. S. Naval Academy that existed for three years
or more, which contributed to mechanical engineering
teaching Dean M. E. Cooley of Michigan and Ira N.
Decembers 1933 THE TECHNOGRAPH 19
Hollis of Harvard and Worcester Polytechnic Institute
and other eminent teachers.
Mention has been made of a number of professors.
The student of the present day will ask about the in-
structors in these early years who might be expected to
relieve the professors of burdensome duties. Alas, there
were generally none. During my student days in 1877-
81, the professor of mechanical engineering taught all
the mechanical engineering subjects and all the physics
and resistance of materials as well. Professor Baker
taught almost all the civil engineering subjects except
some of the surveying, and in addition astronomy and
analytical mechanics. Professor Ricker did not have
teaching assistance in architecture until the graduation of
Professor J. M. White in 1890. Two shop foremen gave
instruction in shop practice and had other duties as well.
Except for the spare time of the professor of mining en-
gineering in the years when one was available, there was
little increase in the teaching force until 1890. And yet,
through this period there was steady progress, the pro-
fessors themselves made contributions to engineering
knowledge in various ways, and the reputation of the
College grew. Although nothing large was done in de-
veloping engineering laboratories and little money was
available for new equipment a start had been made be-
fore 1890. The physics laboratory had always been out-
standing in its effectiveness and the chemistry laboratory
was one of the best in the country. The student body
showed ability and activity and the alumni were occupy-
ing positions of responsibility.
In comparison with present numbers the attendance
of that period seems small, but it compared favorably
with most institutions. By 1880 the number of engineer-
ing students had grown to 82, one-fourth of the men in
the University, and in 1890 there were 216, more than
half of the men students. Through the first fifteen years
the average number graduating was about 10. In 1890
the number had increased to 28.
On its completion in 1873, University Hall was in
fact as well as in name the ''Main Building," the only
building used for instructional purposes except the build-
ing used for shops and drill hall and the farm buildings.
A Chemistry Laboratory (now the Entomology Build-
ing) was finished in 1878 and the first section of the
Natural History Building was started in 1891. Through-
out this period, engineering occupied five or six rooms in
I niversity Hall. The increase in number of students,
the standing attained as an engineering school, the
achievements of the graduates, and the great need for
additional space for the proper development of the Col-
lege brought the opportunity to secure funds for a separ-
ate building. It was considered a great recognition of the
good work and standing of the College of Engineering
when the state legislature in 1893 made what was con-
sidered a very liberal appropriation for the building
since called Engineering Hall. It may be noted too that
the exhibit of the work of engineering students made at
the Columbian Exposition at Chicago the same year
brought strong commendation from visiting engineering
professors. Then, too, the gathering of a large number of
the teachers of engineering of the country at the Engi-
neering Education Section of the World Engineering
Congress in the summer of 1893 in Chicago, made pos-
sible through the activities of Professor I. O. Baker, and
the formation of the Society for the Promotion of Engi-
neering Education at the same time is generally taken as
a milestone in the development of engineering education
in the United States. The year 1893 may likewise be
considered as a date marking new opportunities for the
College of Engineering of the University of Illinois.
BOOK REVIEWS
CROWDED YEARS
By William Gibbs McAdoo
Houghton and Mifflin Co.
Mr. McAdoo presents to the reader an inside story
of the workings of the Wilson cabinet. This book is real
interesting as it reveals the workings of the government
machinery at close range. The entire book is not devoted
to Mr. McAdoo's cabinet years, but that section will
prove most attractive to the inquiring reader. The author
gives a picture of his life that is very simple and easy to
follow. In view of the fact that Mr. McAdoo never
wanted to write his life story, he has certainly accom-
plished a real success in this book.
The form of the book is no different than that of
any other autobiography. It opens with a chapter about
the author's ancestors. After which there follows his early
childhood with its many escapades. Mr. McAdoo's col-
lege career showed his ability to overcome hardships and
to be able to accomplish something worth while. His
struggles to learn law and then the later battles that he
had to wage in practice are characteristic of the author.
He took an interest in electricity and ventured into the
street car business. This venture did not prove very suc-
cessful but he did gain considerable business experience.
The author's undertaking of building a tunnel under the
Hudson river will provide enjoyable reading for the
reader. Then follows the period of years in which the
author takes part in politics and serves in the Wilson
cabinet. This story of a lawyer, engineer, and politician
will more than repay the reader for his time.
BEHEMOTH
By Eric Hodgins and F. Alexander Magoun
Doubleday Doran and Co.
The authors have presented in this book a truly re-
vealing story of power. The book is not altogether tech-
nical but rather a narration of the adventurers in power.
Simplicity seems to have been the uppermost thought in
the minds of the authors as they wrote this book for it
is written with as many technical omissions as possible.
The layman would find this book interesting for he
would be able to understand every detail. The book
would supply a background of power for the engineer.
The authors have made no attempt in any form to say
what is right or wrong with the machine age, but have
presented an unbiased story of power that should prove
of interest to the careful reader.
The book contains a fund of information concerning
developments in power. The first chapter is of importance
as it gives a relative idea to the amount of work that can
be accomplished by man and by man made power. The
role played by horses and waterways in producing power
is given sufficient attention. The authors have written a
very good chapter on the work of James Watt in develop-
ing the steam engine. While their narration of electricity
is not at all complete, they have given considerable space
for a discussion of frictional electricity and generated
electricity. The story of the beginning of generating
electric power is of real interest. The authors have writ-
ten to considerable length on the development of the
steam engine into the steamship and locomotive. They
have also seen fit to deal with the story of the automo-
bile in a broad manner. The final chapter is a review
of the story of power with an analysis of the situation
as it is today with a relation to future developments.
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I like my eggs
fried
Straight Up!
DO I GET 'em that way? I do not! Iget 'em just as the madam chooses. If
she's feeling good she poaches the
things. If I've been out with the boys the
night before, the formula seems to call for
boiling about a minute in hike-warm water.
If I want a roadster and she wants a sedan
we compromise and get a sedan. Am I boss
in my family? Sure, I'm boss. Just like your
Dad is in your house. I guess we guys better
admit our status in this woman's world and
laugh off the gibs of the bachelors. Still, we
like to be irresistible to the females . . . and
if it's dope on the subject you want—here it
is . . . Remember 'em on Christmas . . . re-
member all of 'em . . . with a box of irresisti-
ble stationery with their name and address
printed on each sheet.
The REAL CO-OP leads the field in sta-
tionery. We have a list of paper styles as long
as your arm and as imposing as a senator not
to mention the beauty ... If it's women's
gifts you want, stop looking and consider this
personal printed stationery ... a box for each
one of the dozen you want to be irresistible
to. And get it today for it's going to be gone
tomorrow.
THE REAL CO-OP
2 S tore s o n t h e (.' a m p u s
2 2 SOUTH MATHEWS STREET
6 10 EAST DANIEL STREET
TECHNOLAFFS
T. & A. M. 1933
The yield point is when she says yes.
Herh Zilly, publicity mismanage? of this magazine,
thinks that the writer of these words should include a
ii-w "hells" in this page in order to make the thing sound
more like an engineer's laff department. All right, damn
va, hell, hell, hell, hell. hell. How do you like it now.
Herh?
And then there's the poor fellow who got a
shoe shine and then remembered he had on his
roommate's shoes.
—
Ohio State Engineer.
No Chance
Gruff Father to Lou—"Why don't you get out and
find a job? When I was your age I was working for $3
a week in a store, and at the end of five years I owned
the store.
Son—"You can't do that nowadays. They have cash
registers." —Boston Globe.
"Can you keep a secret?"
"Sure."
"I need to borrow some money."
"Don't worry. It's just as if I never heard
it." —Annapolis Log.
Science Note
Mrs. Newrich had given the landscape artist carte
blanche and he was showing her over the formal garden.
"What is that?" she asked. He told her it was a
sundial. "What's a sundial?"
He patiently explained how the sun moving through
the heavens cast a shadow whose position on the dial in-
dicates the time of day. Mrs. Newrich beamed witih in-
terest.
"My goodness," she exclaimed, "these modern in-
ventions! What will they be thinking of next?"
—Montreal Star.
Lou Gibson has read somewhere that a lady
in Iowa is claiming some sort of a record, hav-
ing a light bulb in her parlor that has given
twenty-five years' service. Which doesn't mean
anything, Lou says, as long as the number of
daughters she has is not given.
Why is it
:
That a guy will gripe to hell if he has to write a
report in some course or other, yet think it a distinct
pleasure to sit down and scribble off ten or fifteen pages
of trash to his girl, taking twice as much energy and
time as he would in writing the report? (Maybe I
shouldn't have asked that question).
That a class will half-doze through the most in-
volved part of a derivation or a problem that the instruc-
tor is explaining at the blackboard, then suddenly come
to life and make a big noise when said instructor for-
gets to cancel a number or add an exponent which is
unessential to the continuation of the explanation any-
way : -Railroad Sitl.
i\entice
TRANSPORTATION
... >DOWMETAL
WORLD'S LIGHTEST STRUCTURAL METAL
Lightest weight Dowmelal add? near-
ly two Ions payload eapacilv In iln-
vehicle within the weight per axle
limit.
Dow-metal, lees than one-
fourth theweightofsleel,
saves 3200 lbs. in the
body of this Whealena
unit.
THE chassisless semi-trailer illustrated above is a striking example of how
transportation costs can be reduced by the use of Dowmetal. This vehicle
weighs but 4300 pounds, yet will carry 4- automobiles, two inside and two on
top, with a return load capacity of eight tons of bulky freight.
The 14-foot Wheatena body weighs but 1300 pounds for a payload of 10 tons.
This is a ratio of fifteen to one for payload to body weight. It replaces a
weight obsoleted body of 4500 pounds. Light-weight Dowmetal transforms
nearly two tons of previous dead weight into live payloads, loads on which
freight rates are paid, loads carried and delivered, instead ofjust being hauled
back and forth for no pay.
These transportation units not only show what can be done with Dowmetal to
reduce transportation costs, but also the practicability of fabricating in large
structural forms. Dowmetal serves tbe same purpose of reducing burdens in
portable tools, machinery, and countless other products.
This world's lightest structural metal can be sand east, die cast, rolled,
extruded, forged, welded, and machined by processes common in industry. It
is the easiest of all metals to machine.
Send for the Dowmetal Data Book. Tell us your problem. Consider Dow-
metal for every job to improve or redesign, whether it be pattern, product,
machine, or structure.
Midland, Michigan
G-E Campus News
CENTLESS CIRCUITS
Conspicuous in nightmares of power company officials
are ingenious, economical human beings who tinker
with electric circuits, who rig up outlandish but con-
venient wiring. As a crowning touch to their
handiwork, when fuses blow they use a penny. Lights
go on. Protection goes out the cellar window.
To foil these handy-men-about-the-house, and to end
blown-fuse troubles forever, G.E. has developed an
ounce of protection— a little circuit breaker to replace
the old-fashioned fuse box. It looks very much like
an ordinary lighting wall-switch. When a "short"
occurs, the arc is interrupted inside a small, closed,
metal chamber in 0.008 of a second. A mere flip of the
handle restores service.
Protection? The performance is so mild you can hear
nothing and see nothing, even when 5000 amperes
are being interrupted. And the breaker is safe and
foolproof, too. The complete line will include ratings
from 15 to 600 amperes. Let no more bridged-fuse
bogeys disturb anyone's slumbers.
J. W. Seaman, Antioch College, '29, was very active
in this development.
HATS OFF TO THIS ONE
The Sutorbilt Corporation of Los Angeles had a
problem — to remove dried cocoanut meat (it's copra
in the tropics) from a ship's hold to railroad cars at
the rate of one ton every 60 seconds. That sounds
like a lot of d.c.m. to most people— but it had to
be done.
They built a machine with an 8-inch flexible metal
throat and an amazing appetite. Not content with
devouring copra, this machine gobbles up shiploads
of potash, soda ash, borax, shale, grain, nuts — and
even nibbles at the shirts, trousers, and hats of
bystanders.
How? A G-E compensator starts a 150-hp. motor.
An air compressor comes up to speed. Nature begins
to "abhor a vacuum," and up comes everything but
the bottom of the ship. If you have a cellar full of
copra to be moved — or any similar problem— let us
know.
STITCHING STEEL
Why not use vacuum tubes for speeding-up welders?
So thought our engineers as they were working on the
problem of stitching steel plates together with the
rapidity of a sewing machine.
Thyratron-tube control for resistance seam welders
resulted. H. W. Lord, '26 graduate of the California
Institute of Technology, received a Charles A. Coffin
Foundation Award* for developing an accurate
timing circuit using Thyratron tubes— an impor-
tant part of. the control. Industry obtained a new
high-speed production tool.
This control, when applied to line- or spot-welding
machines, permits 1200 current interruptions per
minute. Thus, it makes possible the stitching together
of thin metal sheets to form gas-tight and water-
tight seams. Thyratron-controlled machines will weld
stainless steel, mild steel, chromium- and cadmium-
plated steel, aluminum alloys, and many other
materials. Steel barrels, pails, milk cans, and gasoline
tanks are just a few of the many products now
produced faster as a result of Thyratron welding
control.
*A highly-prized company award, named after one of the founders of
Ceneral Electric, that is awarded annually to selected employees for
meritorious service.
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The manly art
of self-defense
. . . now applied to telephone cable
Western Electric, manufacturing unit of the Bell System, now makes
a tape armored telephone cable ready to meet all comers. When laid
direcdy in the ground, this cable defends itself against moisture, grit,
corrosion and other enemies.
Besides the usual lead sheath, the tiny copper wires in the cable are
guarded by seven layers of paper, jute and steel tape— all saturated or
covered with asphalt compound.
In pioneering and producing improved apparatus, Western Electric
contributes to the year 'round reliability of your Bell Telephone.
BELL SYSTEM
WHY NOT TAKE A TRIP HOME BY TELEPHONE?
— TONIGHT AT HALE-PAST EIGHT
Hi - Lites—
FELLOWS! Here is that new issue we've
been talking about. How do you like it?
Here follow some brief comments of this
issue and a little of what will appear in our
next one.
• Charles F. Hendrick is well qualified to
write on a subject showing the relationship of
engineering to law. He has had fifteen years
of experience as a civil engineer, and is about
to graduate from the Law School this June.
Mr. Hendrick is an associate member of the
A. S. C. E. and is president of the Junior Bar
Association. You will find his article extreme-
ly interesting.
• The story of the Engineering school is
ably carried on from the period 1893 to just
after the World War by Prof. A. N. Talbot.
His final article which will appear in the next
issue will take up other departments, the dean-
ship of the college, the Engineering Experi-
ment Station, and the development of more
recent years. Anyone who is truly interested
in his school should find enjoyment in reading
this article.
• Prof. Howard harkens back to his student
days, discovers what is wrong with those
"gripe" courses, and finds a way to remedy
them, all in one "fell-swoop." Read it and
chuckle.
• Prof. C. B. Metcalf contributes an article
on the damage that may be attributed to the
termite, and gives several methods by which
the little beasts may be eradicated. The sub-
ject is of importance since it is a great menace
to wooden structures, and thus of interest to
engineers.
• To Prof. Hardy Cross goes the honor of
being the first Illinois man to win the Norman
medal. Have you ever wondered what the
Geological Survey was and how it operated?
There's a little article that tells you about its
work in relation to the school and the state.
• The workings of the new grade-point sys-
tem and the manner in which it will affect
the engineering student are explained. The
next issue will tell you all about the new ex-
tension courses offered by the College of En-
gineering in conjunction with the University.
The College has listed 24 extension courses
offered by different departments, which are
available.
• Did you find your name on that center
page? The Who's Who blossomed forth as a
brand new section with names and little bits
about 'em.
• Other brand new sections which should
meet with keen approval are the Almanac, the
Employment page, and the Ball and Chain
Club supplemented with interesting Alumni
Notes, Engineering Library, and other sec-
tions.
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NOW and THEN
• To the right is shown a contrast
of the old and new armory, the larg-
est of its kind when built. The old
armory is now being used as a gym.
Below is pictured an interior view of
the University of Illinois Library,
one of the finest in the country, con-
taining almost a million volumes.
• To the left ive have a contrast of
the old and new stadium. The pres-
ent stadium seating 70.000 was built
as a memorial to the Illinois men
in action during the last tear. Above
is a vine of the interior of the Ma-
terial's Testing Laboratory, which is
the second largest in the world.
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Relations of
Law and Engineering
Are They Independent of Each Other?
By GHAS. F. HENDRICK, Law 3
SPECIALIZATION is no unalloyed blessing. It
lends itself to the development of high proficiency
in a restricted field ; but the right hand often comes
to know little, and care less, about what the left hand
is doing. The resulting hiatus probably accounts for a
considerable measure of the grief and confusion that mar
an otherwise admirable world.
The case of Engineering vs. Law is directly in point.
There we have two professions with contacts that are
vital and numerous; yet the average lawyer is abysmally
ignorant of scientific method and of the terminology and
problems of the engineering profession; and the engineer
is almost, if not equally deficient in his understanding of
legal problems, and of the social sciences on which the
judicial structure is founded,—long years of intimate
association with things comparatively inert and with con-
cepts relatively absolute having tended to imbue him
with an over-simplified impression of the world in which
he revolves and has his being.
The two professions are not equally culpable in this,
however, for the lawyer can, if he likes, confine himself
to actions for criminal conversation or the probate of
wills; while the engineer cannot possibly avoid contact
with legal concepts and consequences. Every act of his
professional career is performed to the accompaniment of
a veritable chorus of legal potentialities. If he is to give
his clients adequate professional advice he must develop
in himself a lively appreciation of the economic and legal
problems that lie behind the scientific aspects of a situa-
tion. A cursory examination of a few of the more fruitful
fonts of litigation will suffice to show that such a faculty
is always desirable, often indispensable.
The Use of Construction Contracts
Construction contracts 1 afford a prime example. Engi-
neers are sometimes taught that contracts should be com-
plete and definite. This may or may not be sound doc-
trine. A contract is only a device for determining in ad-
vance how economic benefits and burdens are to shift
from one person to another. The aims of the several par-
ties to the transaction are inherently antagonistic.
Whether the document should be complete and definite,
or incomplete and obscure, depends on who writes the
contract. If an engineer for the contractor should sub-
mit a proposed contract following the form of the Ameri-
can Institute of Architects he would be taking a step in-
consistent with the best interests of his client. As engi-
T/ie Law
Building
•with the
Carillon
Tower
neer for the owner, on the other hand, one might reason-
ably be expected to draw a contract imposing greater bur-
dens on both the contractor and the architect than are
included in the A. I. A. form.
The engineer shoidd fight for the home team. But
therein lies the danger. For as he zealously attempts to
grasp every benefit and avoid all possible risk for his
client, he may be unwittingly treading that dark and
bloody ground that lies between Independent Contractor
and Master and Servant,—a land in which any traveller
runs a fair chance of losing his scalp. Eventually some
group of learned judges will decide that the engineer has
been too greedy; that he cannot, even by the most pro-
found word-magic, have the benefits of one category and
at the same time rid himself of all the attending bur-
dens. At this juncture the bondsman and the insurer exit
through a secret door in the southeast corner of Sec. 22b;
the engineer's client is ruined, and he himself suffers se-
vere contusion of the professional reputation.
The dangers and the doubts that an engineer encount-
ers in construction contracts become more dangerous, in-
creasingly doubtful when he enters the commercial
branches of engineering,—Sales, Purchasing, Transpor-
tation. The physical subject of these transactions is of
secondary importance, primary emphasis resting on that
elusive, diaphanous figment of the juristic imagination,
—
Title. Who has it? When did he get it, and from whom?
For in strictly orthodox legal parlance it is the determin-
ation of title that fixes the burdens of insolvency, acci-
dental loss or destruction, tortious resale to an innocent
purchaser, and so forth. Even in fairly simple transac-
tions this thing of deciding who has the title may often
be a vexing problem; while in really complicated man-
euvers involving trust receipts, letters of credit, and other
such big guns the passing of title presents a fancy spec-
tacle indeed.
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The enterprizing engineer will endeavor to mold the
business into the form most favorable to his client. Hut
although the legal consequences attaching to a given cate-
gory are pretty definite, the factual boundaries between
the pigeon-holes are nebulous, one merging into the other
by imperceptible graduation. And since the law will not
permit a man to have his cake and eat it too, it is not
surprizing to find the precedents replete with disappointed
partisan attempts to control the passage of title. Instance
the centuries old struggle to perfect the conditional sale,
—secret lien coalition.
The Law of Real Prop( r/y
Much the same condition prevails where the engineer
meets the law of real property. Boundaries, tunnels,
mines, oil and gas, riparian rights, zoning,—to name
only a few points of contact from an imposing list. The
same pitfalls lie around every corner, and only a glance
will suffice to show that they are a serious menace. Mod-
ern methods of mining sulphur, for example, depend for
their very exitsence on a radical modification of the com-
mon law,—the invention of a new legal category lying
between the old law of fixed minerals such as coal, and
the law of oil and gas. Also,—a failure to comprehend
the boundaries of the law of nuisance may spell disaster.
To invent, design and build a smelter for reducing low-
grade ores only to have the plant exist under a permanent
injunction, brings to the engineer no more than the dubi-
ous satisfaction of having an inalienable right to do an
eternally prohibited act,—a pleasure existing solely in
metaphysical contemplation.
The law of agency becomes increasingly important as
our society becomes more complex. To believe that all
men are honest may be quite reasonable ; to assume that
anyone with whom you do business has the requisite au-
thority to act in a particular capacity is surely to invite
a lawsuit. Of special importance to engineers are admin-
istrative law and the constitutional doctrines of separa-
tion and delegation of powers as they affect public offi-
cers. Jacksonion democracy, however attractive in theory,
is pretty much a failure in practice.
These illustrations are but few of many. Possibly ex-
amples taken from Patent Law, Valuations and Ap-
praisals, Insurance and Suretyship would have served as
well. If the illustrations adopted have shown that it is
desirable, perhaps necessary, that engineers should acquire
an understanding of legal problems, what to do about
it? Law and engineering cannot be taught at the same
time. Half-knowledge of two professions with competency
in neither is inadequate equipment with which to face a
highly specialized society. There are two alternatives.
First: Graduate engineers having the financial and scho-
lastic ability can be encouraged to study law, thus adding
a second string to their bow, rounding out their educa-
tion, and placing themselves in position to help bridge
the widening gap between the two professions. Second":
Organize courses within the colleges of engineering, not
to teach law, but to show the students that they know
nothing about the subject
;
giving them instead a string
of red lanters,—a set of traffic signals to warn against
the presence of grave legal problems without attempting
analytical study of the problems themselves. Enlightened
ignorance is better, far better, than negligible knowledge.
'As here used this term includes not only the contract form itself.
hut also the phrns. specifications, samples, and other items which are
expressly or by implication included in the contract. It is this device of
incorporation by reference that accounts for most of the partisan possi-
bilities,—and pitfalls, in construction contracts.
'Much lias already Keen done along the lines suggested by the second
alternative. At the University of Illinois, for instance, this attitude has
been adopted in their two-hour course in contracts and specifications. A
satisfactory treatment id" the subject, however, demands more than two
semester hours. The goal is sufficiently important to justify the allotting
of more time, even though it be at the expense of the few remaining
electives in the curriculum.
Our College
III. Events and Accomplishments of Its
Maturer Years
By ARTHUR N. TALBOT
Professor Emeritus
THIS article will deal with the period from 1893 to
beyond the close of the World War. If the years
from 1870 to 1893, as outlined in the article in
the December number, may be referred to as a period of
youth, the maturer years began with the construction of
Engineering Hall, which at the time of its occupancy in
1894 was superior in space and equipment to those of
other engineering schools in the west. Leaving the
crowded, scant quarters of University Hall where dwelt
all the departments of the LTniversity except chemistry
and natural science, too, was like leaving the parental
roof, and the new surroundings and new opportunities
gave added zest and greater activity to faculty and stu-
dents alike. With the larger funds made available with
growing needs and as appropriations to the LT niversity
increased gradually from year to year, college facilities
and laboratory equipment were increased and needed
buildings added from time to time, and fortunately the
College made good use of its new opportunities.
The number of students registered in engineering
grew in this period. Up to 1900 this growth was not
rapid. From the 292 students of 1900 (nearly half the
number of men students), the number in 1907 became
1132 (out of 1933 men in the whole institution here)
and 1765 in 1920. Similarly the graduating class in-
creased from 28 in 1893 to 39 in 1900, to 162 in 1907,
and to 222 in 1916. Naturally these increases bore some
relation to the increase in the demand for technical edu-
cation and the growth of constructional activities and
the needs of the expanding industries. However, the
growth of numbers through this time was greater than in
most engineering schools, and the growing reputation of
Illinois was an influential factor in the increase in enroll-
ment.
Then too as the years went on, the size of the college
faculty was increased, and with this increase a greater
variety of talent was obtained. No longer was the wis-
dom and knowledge and authority in a wide range of
subjects confined to one or two or three individuals in a
department. With this increase in strength thus developed
naturally came a growth in the recognized standing of
the college in the various fields. Likewise the number of
individuals especially well versed in special lines in-
creased. Insofar as an institution's work may be judged
by the strength of its faculty, the achievements of the col-
lege may be expected to become more valuable, more out-
standing, with an improvement in its personnel, especially
as the quality and attitude of the student body may be
expected to keep up to high grade. Something of the ad-
vance in the make-up of the institution may be judged by
the development in the men having to do with instruction.
Any comments on the developments in this period
may here best be made in connection with the various
departments of the college. Space will permit only meager
mention anywhere, and not many of those who have con-
tributed to progress can be mentioned.
The growth in civil engineering activities in this coun-
try after 1890 provided a stimulus for the student in
civil engineering, which mav be taken as an illustration
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of the development of activities in the other lines of en-
gineering. The extension and improvement in the rail-
roads of the country, shortening of distance and reduction
in grades, the replacement of temporary bridges and other
structures with stronger, permanent construction, gave
opportunities to graduates. In addition to earthwork and
foundations, changes in methods of construction and ap-
plications of new principles and new ideas along main'
lines furnished outlets and opportunities for instructional
progress. To overcome the backwardness in highway im-
provements—roads generally having hardly progressed be-
yong pioneer conditions—required years of developing
study and work. The growth of city waterworks through
this period and the accompanying development of water
purification processes, as well as the accompanying work
in sewerage and drainage and sewage treatment and dis-
posal, all gave demands for needed instruction.
Professor I. O. Baker
It is apparent then that this period gave opportunities
for constructive growth. Professor I. O. Baker, the head
of the department of civil engineering, had early sum-
marized and presented to students the scientific teachings
of Wellington on the economics of railroad location and
the principles affecting railroad operating methods and
costs. Baker's Masonry Construction, first published in
1889, was the first comprehensive treatise on foundation
methods and the principles involved in the use of cement
and concrete published in the English language, and with
its several revisions this book exercised a strong influence
not only on instruction in the schools of the country but
on the practice of engineers. His book on Roads and
Pavements, first printed in 1903, was the earliest general
treatise on road construction, and as a pioneer book in
this field it was a helpful aid in street and highway im-
provements.
Professor Baker's efforts in starting a cement labora-
tory in a small space in the basement of University Hall
in 1889 and its expansion into a somewhat larger space
in the old Chemistry Laboratory and larger developments
in one and another building in later years, and a similar
beginning for a highway laboratory ( each of which was
probably the first college laboratory of the kind in this
country) are typical of the nature of the advances made
in laboratory instruction in the early part of the period
here referred to. Professor Baker's influence on the pro-
fessional life of graduates was also apparent in his teach-
ing of engineering contracts and his emphasis on the
proper use of English.
The nature of the instruction and the publication of
the textbooks and the beginnings of the laboratories have
been related at greater length in this one case because they
illustrate methods and accomplishments similar to those
in other lines of engineering that might be noted if space
were available.
Of other teachers of civil engineering the names of
W. D. Pence '86 (1893-99), who for many years was
professor in civil engineering in Purdue University and
University of Wisconsin and Milo S. Ketchum '95
(1895-1903), who will be referred to at more length in
the next article were fortunate additions to the corps of
instruction. In structural engineering F. O. Dufour
1905-13) and C. A. Ellis (1914-20), both structural en-
gineers of standing, left their imprint on the students
of the time. As head of the department F. H. Newell
(1915-20), who had established a reputation as the di-
rector of the U. S. Reclamation Service and who left
Illinois to go back into engineering practice, contributed
to the development of the department. The services of
many others, even some who were here for only a short
stay, would be described if space permitted.
The fall of 1893 brought Professor Lester P. Breck-
enridge as head of mechanical engineering. With his com-
ing the department made rapid strides, and in the sixteen
years of service he contributed markedly to the advances
in both the department and the college. Besides, his genial
manner, tactful activity and abundant initiative made him
a favorite with students, faculty, and the public. In vari-
ous ways the instruction in mechanical engineering was
modified and extended. The facilities of the shops were
enlarged and improved. Mechanical engineering labora-
tories were built and equipped. Power plant design and
construction was emphasized. Plant tests were made out-
side the University plant. Professor Breckenridge's part
in the organization of the Engineering Experiment Sta-
tion will be related in another article. After an eventful
career here, he went to his alma mater, Sheffield Scientific
School of Yale University in 1909 to become head of the
department of mechanical engineering and finally retired
in 1923.
Another outstanding man, Charles Russ Richards,
came to Illinois in 1911 and was head of the department
of mechanical engineering until his appointment as dean
of the college in 1917. He also made important conrtibu-
tions to advances of the department along various lines
similar to those above referred to. In particular the power
laboratory was greatly improved and facilities increased.
Marked progress was made in instructional methods. In
selecting members of the staff, Professor Richards' judg-
ment and foresight were of special value. His services as
dean, (1917-22) to be noted in another place, were
• Ready with rod and transit
for a little high-powered sur-
veying were these soplwmores of
the class of '97 one fine autumn
day in 1S94 when Fred Honenes
'96 happened along with his
camera. F. A. Hughes '97, the
seventh from the left of those
standing, now owns this copy of
the photograph.
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highly valued. Since leaving Illinois he
has continued to serve as president of Le-
high I niversity.
A few others of the outstanding men
contributing to the advances of the de-
partment must be mentioned, (ieorgc A.
Goodenough (1893-7 and 1899 to his
death in 1927), unexcelled teacher, bril-
liant analyst, writer of important text-
books, noted in the engineering world for
his exposition and researches in thermo-
dynamics, added strength and fame to the
staff. Oscar A. Leutwiler, '99 (1903—),
an engineer of ability and attainments,
excellent teacher, recognized authority on
machine design and author of a widely
used text book on the subject, has contri-
buted to the instructional standing of the
work. Arthur C. Willard (191 3-), inves-
tigator, writer, executive, consultant on
various important engineering projects
and highly regarded as an expert in heat-
ing and ventilation, became head of the
department in 1920 and is now acting
dean of the college.
Electrical Engineering
Electrical engineering was first admin-
istered with the department of physics.
After Professor S. W. Stratton went to
the University of Chicago in 1892, as
noted in the last article, several heads of
the physics department successively ad-
ministered • the electrical engineering.
From 1892 to January, 1896, Professor
Daniel W. Shea was in charge, and
William Esty and B. V. Swenson looked
after the department the rest of the col-
lege year. Professor Albert P. Carman,
who served as the head of the depart-
ment of physics for many years, as men-
tioned elsewhere, was in charge of elec-
trical engineering from 1896 to 1898. Dur-
ing this time he was in responsible charge
of equipping the new lighting and power
plant for the University which was in-
stalled in the electrical building built in
1897. The facilities of this new building
greatly improved the opportunities for in-
struction. When electrical engineering was
separated from physics in 1898, Professor
William Esty (for manv years afterwards
professor of electrical engineering in Le-
high University) was placed in charge
of the department for one year. W. S.
Aldrich came as head of the department
in 1899 and left to become director of the
Clarkson School of Technology in 1901.
Notwithstanding these changes and other
changes in the teaching staff, advances
were made in methods of instruction and
in equipment. Morgan Brooks came from
the University of Nebraska in 1901 and
gave excellent service as head of the de-
partment until 1909, when he retired from
administrative duties and continued as
professor of electrical engineering.
Dr. Ernest J. Berg, who had been con-
sulting engineer for the General Electric
Companv for fifteen years and had taken
a leading part in the invention and de-
velopment of various electrical machines
and instruments was head of the electrical
engineering department from 1909 to
1913. By the arrangement he acted at the
same time as consulting engineer for sev-
eral large Illinois corporations interested
in electrical matters. Dr. Berg's keen mind,
broad experience and energetic personal-
ity exerted a strong stimulus on the stu-
dent body. Especially marked was the
interest aroused in graduate work. Dr.
Berg's eastern ties finally were strong
enough to move him back to Schenectady,
where he has remained as professor of
electrical engineering in Union Univer-
sity.
Since 1913, Ellery Paine, a graduate of
Worcester Polytechnic Institute who came
here from North Carolina State College
as assistant professor in 1907, has been
head of the department. Professor Paine
has sensed the needs of the department,
has known and has been interested in his
students and alumni, and with his con-
tacts in the outside world has grown with
the advances in electrical engineering. He
is a competent administrator and excellent
teacher. The facilities and equipment and
—Courtesy Civil Engineer.
PROF. HARDY CROSS
•
On Wednesday, January 17,
1934, Prof. Hardy Cross was
awarded the Norman .Medal fur his
paper on "Analysis of Continuous
Frames by Distributing Fixed-
End Moments." The Norman
Medal is awarded annually by the
A. S. C. E. to the writer of the
paper that is judged most worthy
of special commendation for its
merits as a contribution to engi-
neering science. The Norman
Medal is the oldest society prize,
dating back to 1872, when it was
endowed by the late George H.
Norman. Some of the more fa-
mous men who have won this
award are: Theodore Cooper,
John R. Freeman, ('. ('. Schneider,
J. A. L. Wadell, Allen Hazen, and
H. P. Eddy.
instructional standards have continued to
improve, and the department stands well
among those of other schools.
Railway Engineering
The department of railway engineering
was established in 1906. Co-operatively
between the Illinois Central Railroad and
the mechanical engineering department
under the guidance of Professor Brecken-
ridge, a dynamometer car was designed
and equipped in 1900 and had been used
extensively in determining train resistance
under varying conditions. In 1905 an elec-
tric test car of the interurban type, de-
signed by the electrical engineering de-
partment, was added. In 1912, a large
and well equipped locomotive testing lab-
oratory was constructed, said to have been
superior to any similar laboratory in the
world, and special apparatus of various
kinds has been provided. Train resistance,
locomotive performance, brake-shoe in-
formation are among the important sub-
jects of research. Railroad officials have
been appreciative of the many valuable
contributions made. Professor Edward C.
Schmidt, who served in mechanical engi-
neering from 1898 to 1903, has been the
head of the department since its formation
in 1906 except for a brief period during
and just after the close of the World War.
His services and contributions in this
work have all been noteworthy.
As noted in the preceding article in-
struction in mining engineering was dis-
continued in 1893. Following action of
the state legislature in 1909, the depart-
ment of mining engineering was estab-
lished. Harry H. Stoek became head of the
department and was active in the work of
instruction, administration and research
until his death in 1923. Here, again, as
would be expected, circumstances limited
the registration, though again the results
have justified the efforts. In various ways
a larger service has been given. The con-
nection of the department with the Illinois
Mine Investigation Commission, the early
connection of the department with the
rescue work of the U. S. Bureau of
Mines, services with the miners and me-
chanics institutes, and other relations with
miners and mining interests of the state
have all been in the public interest. A
most important service has been the con-
tributions of members of the department
in the way of bulletins giving reports of
investigations and researches of mining
problems in connection with the Engineer-
ing Experiment Station and the Illinois
Geological Survey and the U. S. Bureau
of Mines. In all this work members of the
staff have given valuable service. Quar-
ters in the Transportation Building and
the mining laboratory were constructed in
1912, and appropriate equipment has been
added from time to time, all of which
have contributed to the well-being of the
department.
Courses in ceramics were first given in
the department of geology in 1906-07 at
the request of the Illinois Clay-Workers
Association and through the interest of
Professor C. W. Rolfe, head of the de-
partment of Geology. From 1910 to 1915
the courses were under the direction of
the department of ceramics of the Col-
lege of Science. In 1915 the department
was transferred to the College of Engi-
neering under the name of ceramic engi-
neering. In the years of its existence this
department has made important contribu-
tions to the industry through the instruc-
tion and training of students and the va-
riety and extent of its researches, as well
as in the short courses provided for work-
ers in the ceramics industry. In 1910 an
addition to the Mechanical Engineering
Laboratory was built for the use of the
department. In 1912 a commodious Cer-
amics Building and Laboratory was
erected, which has given excellent oppor-
tunities for work. Several very competent
men, leaders in their line, have had
charge of the work in ceramics. Mr. R. C.
Purdy, later long-time secretary of the
American Ceramic Society, and editor of
its Journal was in charge in 1906-07.
Professor A. V. Bleininger, who has been
one of the leaders in the ceramics indus-
try, was in charge in 1907-08, 1910-12
and 1915-16. Edward W. Washburn from
1916 to 1922 was professor of ceramic-
chemistry and head of the department;
he is now head of the department of
chemistry of the National Bureau of
Standards. Again, space does not permit
reference to others who gave valued as-
sistance through this period.
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Engineering Alamode on
Culture and New Geology
By PROF. W. V. HOWARD
Geology Department
T?OR YEARS, strange rumblings have
*• heen heard on the north side of Green
Street. As a rule, they are merely the
sullen mutterings of a dissatisfied but
powerless mob, but sometimes under the
banner of a great leader these grumb-
lings take form. Then one can hear loud
cries from the battlements ; from Ceramics
to the Fire-tower comes the roar, "What-
tha heldooee wanna culture for?" And
from the angry horde in Engineering Hall
comes the clarion reply, "Us Engineers
ain't got no use for English."
The Faculty of the College of Engi-
neering has not been of great assistance
in this battle for freedom. True, it has,
from time to time, endeavored to sugar-
coat the pill by calling some of the hated
culture "non-technical electives" but to
the keen eye of the engineering student
any course given south of Green street re-
mains a pill no matter what the faculty
wants to call it.
Those of us who teach such courses and
are therefore occupying positions in the
front line of the invading hosts are in a
precarious position. To use what I think
is an engineering term, we are seated
upon a boiler in which the internal ki-
netic energy is 1.8496 times the factor of
safety. We try to avert the storm by in-
serting in our lectures the story of the
travelling salesman the Chinaman and
the Hottentot and other material of the
sort which brings the blush of outraged
innocence to the cheeks of an arts stu-
dent and loud cries of joy from the En-
gineer. But our efforts are in vain. As
we indicate the places where laughter
is expected our voices are strained and
we stand conveniently close to an open
window. We are as nervous fawns gam-
bolling on a dormant volcano.
After a few years of this sort of thing,
it becomes somewhat wearing and I
think it is high time that something was
done about it. Naturally when a college
professor thinks it is high time something
was done about something, he writes a
text book.
New Ideas in Textbooks
The fundamental idea behind my text
book is this: If Engineering students pro-
test against having two doses of culture,
they might be brought to enjoy having the
two doses combined into one. The idea
is not altogether new. One of my former
teachers, Professor Stephen Leacock,
showed some years ago how mathematics
and English could be combined by set-
ting DeMoivre's theorem to the meter of
Lord Cllin's Daughter thereby improving
both works immeasurably. I am merely
attempting to follow in his footsteps.
In my text, I combine the best features
of the .average book on Geology with
those of the Oxford Book of English
verse, and I think that any reasonable
person will agree that such a book would
be worth double
—
(Let me see, seventy
students at seventy cents each
—
) or even
treble the price of the average book.
If you look up the matter in the usual
geological text, you will find that the
rock granite is composed of "quartz, feld-
spar and minor amounts of mica, horn-
blende and sometimes a small quantity
of pyroxene." This is highly instructive
and valuable and extremely interesting,
but it might have been expressed so much
more happily. Something like this, per-
haps:
"O rock, I wonder what you are."
"Observe and learn," the rock retorts.
"For here you see some red feldspar
And here and there a little quartz.
Mica and Hornblende ma*y be seen
As with eager eye you can scan it.
And here a little pyroxene."
"Why, holy cats, it is a granite."
Here you have truth and beauty com-
bined, and at least two valuable char-
acter-building lessons, namely the value
of observation and the joy of discovery.
Could you get more than that in a lecture
on stresses in ash-can lids of the canti-
lever type? Or even two lectures? Cer-
tainly not. Yet this is onlv a very small
part of a lecture. When I tell you that
the rest of the lecture includes syenite,
diorite, basalt, jacupirangite, tveitaastite,
pyritiferous augite-bearing monticellite,
alnoite and many others you will see that
I am well-advised to limit enrollment in
my course to three hundred.
Theories on Mountain Formation
For years, students have been worried
by numerous theories regarding the for-
mation of mountains. These theories are
hard to follow and most authors fail com-
pletely when thev try to summarize the
numerous hypotheses and present some-
thing definite which a student can follow.
Personally, I think I do it rather well.
Now ga-ze upon the mountain range.
Rearing its crest unto the sky.
Note all its convolutions strange.
How did it get there, when and why?
'Twill do no good to base our thinking
Upon a cooling earth that's shrinking:
Hot also note that lost is he
Who pins faith to isistasy,
Or to those vague chimeric myths,
Upthrusts by rising batholiths.
Or to the speculations bold
Of radio-actively controlled
Masses of rock warping and heaving.
Such things as these are past believing.
BUT
Summer comes as Spring is leaving.
Note how cleverly the meter changes as
I pass from question to answer. Note also
The A merican Society
For Testing Materials
Headquarters of the American Societv
for Testing Materials have been moved
recentlv from the Engineer's Club build-
ing, 1315 Spruce street, Philadelphia to
more adequate offices in the Atlantic
building, 260 S. Broad street in the same
city. The vacated offices have been occu-
pied for the past 14 years.
The Societv will hold a regional meet-
ing at Washington, D. C, on March 7 at
which a symposium on outdoor weather-
ing of metals and metallic coatings will
be held. The annual meeting of the so-
ciety has been set for June 25 to 29 at
Atlantic City.
how in spite of the inherent difficulties
involved in the different theories, the
stanza ends upon a note of inspiration and
hope.
Turn now to another field, Paleon-
tology. I have heard that one instructor
who tried to teach Paleontology to Engi-
neers was shot. If the poor fellow had
only been able to present his subject like
this:
Here we see a little coral,
A cunning creature, strangely moral.
Who lives fixed on the littoral
Of an island in the sea.
If you look, you can hep to
His anastomosing septa,
It must be a Sarepta,
One of the Zaphrentida-e.
Isn't he a pretty fella
Gently waving the flagella
That protrude from his glabella
As he looks for food to eat ?
See the whorls in his siphuncle
Note the curves in his peduncle
Just exactly like his uncle,
Halitosis. Ain't he sweet?
Don't his complex tahulata
Stir you? He's an edentata.
Look, the little cuss just a-te a
Blooming Paramecium!
His dentition is so plastic.
Don't you feel enthusiastic
O'er his operculum elastic?
If you don't you must be dumb.
Honestly, would even an Engineer shoot
a man who presented a subject in that
way? I hope not, for I shall- be on sab-
batical leave when my text book is first
placed in use and I should be sorry to
have anything happen to my locum tenens.
THE C. W. A.
By W. C. HUNTINGTON
Iliad of Civil Engineering Department
Chairman C. W. A. Engineering Advisory
Committee for Illinois
CONTRARY to expectations the Public
Works Administration, authorized
last May by Congress, did not get under
way in time to have any appreciable ef-
fect on unemployment during the present
winter months. To remedy this situation,
President Roosevelt on November 7 cre-
ated the Civil Works Administration to
provide for the speedv employment of 4,-
000 000 men on public projects of such
simple character that work could be
started immediately. Funds transferred
from the P. W. A. to the C. W. A. were
augmented from other sources and by De-
cember 15th practically the full quota of
men was at work.
To create in an extremely short period,
organizations to formulate and approve
the nrojects; to supply the necessary la-
borers, their superintendents and time-
keepers; to purchase the materials; to su-
pervise and inspect the projects; to com-
pile the payrolls, prepare the pay checks
and distribute them; and to look after the
many other phases of this gigantic enter-
prise seemed like an almost impossible
task but, judging from the experiences in
Illinois whose quota is 235,000, this task
has heen successfully accomplished.
Engineers have an important role to
play in the state CWA organizations
throughout the country. In Illinois the
Executive Director. Frank D. Chase, is a
civil engineer and also serves as Chief
Engineer. In the Engineering Division of
the C. W. A. for Illinois there are nearly
a thousand engineers serving as members
of the Chief Engineer's Staff, District En-
gineers and Project Engineers. There are
about 7000 projects distributed through-
out the state.
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Going Through
WEST POINT of the AIR
TF YOU were one of the luck} ones to
•* be picked for training in the V . S.
Army Air Corps, your diary would start
out something like this:
"Got that hoped for appointment today.
Took the next train to San Antonio, Tex.
Randolph Field ! Planes buzzing around
all day. The West Point of the Air. Won-
der why everyone seems so serious around
the Flying Cadets barracks—Today
learned more about standing still than
the statue of Liberty ever knew. These
army men are gluttons for attention, that
is, standing at attention. Got called today
for knocking at the commandant's door
more than once. Given a room and told
to clean it up for formal inspection. Won-
der how bad that will be."
For five weeks you learn to drill, stand
at attention and eat as well mannered
gentlemen should. During this time you
salute all upperclassmen and learn a
thing or two about politeness and you are
not allowed outside of an area approxi-
mating one block square. This training
is not in the form of hazing, there is no
cussing or "rough stuff," but gradually
you enter into a different mode of living.
At first, breaking from the old established
civilian customs is hard, but it is very
beneficial. You get so that "you can take
it" as the going gets harder.
At the end of five weeks training you
are allowed to have pass from the post
from Saturday noon to Sunday at nine
P. M.—then flying begins.
^ ou are divided into groups of four
and assigned an instructor. The instruc-
tor warmly grasps your hand and tries to
shake off that stiffness you have acquired,
for "on the line" you must he relaxed,
the more limp, the better. The first day
your instructor gives you a short ride and
lets you push controls around to see what
happens
—
you may feel as if you are
going backwards and sideways but you
aren't.
Early Flying Experiences
You continue with this contradictory
mode of existence for three or four weeks
—stiffness in the area of the barracks and
complete relaxation when in the plane.
Each day the instructor lets you fly the
plane a little longer and couples practice
in the plane with "advice" on the ground.
You absorb everything eagerly because
you are looking forward to the propitious
occasion when you are allowed solo for
the first time. Then one day, you are
"hot," and the pilot says "take it away,"
and you take the air alone for the first
time. You have a feeling comparable to
that of a brand new father. After you
By JOHN W. GHRISTNER '34
Second Lieutenant Air Corps
have soloed you can wear your goggles
across your forehead when not flying, but
before soloing, tradition dictates that you
shall wear them around your neck.
Now lets take a look at some of "life's
little troubles" around the airport. This
morning a student gets in the ship, taxies
out and takes off, forgetting to look back
to see if anyone is near him. His instruc-
tor in the cockpit growls. He climbs to
1,000 feet and levels off for a little rou-
tine work. He starts a bank and the bank
instructor growls again. The student
glances at his instruments and his nose
drops, and in raising it his bank steepens
and he does not roll out of his turn in
time. More growls. One mistake causes
others and soon the young pilot is in a
"storm." If he doesn't come out of it and
"check" correctly and methodically, those
growls turn to barks. Unlike barking dogs
a flying instructor can bite. Students with
(lights such as this one may be persuaded
in certain tones that they will never make
a flyer—he "resigns."
One by one of your pals pack up and
go home to tell their folks that they have
resigned until at the end of four months,
about 100 of the original 250 are left to
celebrate "recognition day" when you are
recognized as upperclassmen and story is
repeated when your new classmen—"the
Dodoes" arrive.
After eight more months of perfecting
co-ordination and smoothness, four of
which are at the renowned Kelly Field,
you pass in aerial review for your final
gesture as a Flying Cadet.
About 300 cadets are graduated to re-
serve officers with the coveted wings each
year from the regular Army Flying
School. After a year of active duty in the
regular army, they are not allowed to
continue in the world they love and in
which they are excellently trained, but
are turned loose with a "see you later in
case of war." Some find work flying for
commercial firms, others turn to develop-
ing navigation aids, others forget their
training, the money and time being
wasted.
The Menace of
The Termite
By C. I.. METCALF
Department of Entomology
Termites are the most widespread, com-
mon and destructive insects that mine
into and eat dead wood. In all but the
colder regions of the United States they
are an ever-present menace to all wooden
structures or timbers that have not been
properly safeguarded from their attacks.
Termites are usually seen in one or the
other of the two following forms. The
yellowish, soft-skinned, wingless, ant-like
workers, which are exposed when one
breaks open an infested beam, stump or
log, or the black kings and queens which
swarm out of tiny holes in the woodwork
of infested buildings during the spring.
These are similar in size and shape to
the workers, but have black bodies ami
four, equal, milky-white wings. The ap-
pearance of the winged forms is positive
evidence that the timbers from which they
are emerging are badly infested with the
workers.
The workers do all of the damage but
do not lay eggs. The kings and queens
do no damage, but are reproductive
diarchy that keep the thousands of work-
ers busy caring for the never-ending suc-
cession of new children. Neither form can
exist without the other.
The influences dominate the lives of the
destructive workers. First, their appetities
for wood, paper, and all other articles
of wooden origin. Second, their loathing
for light, which hurts their sensitive
bodies as fire does ours. Third the neces-
sity for continual intercourse with the
moist earth where the nest, with the king,
the queen, and their abundant family of
young may be fondled, licked and en-
gaged in an elaborate exchange of food
substances. Their avoidance of all ex-
posure to light causes them to eat out
only the inside of timbers leaving always
a thin, outer shell as a shield from the
light. This makes them very insidious,
because their damage may extend far be-
fore their presence is suspected.
The Control of Termites
The necessity for continual contact with
the soil is the key to the control of term-
ites. In the fight against these widespread
destroyers of wooden buildings and tim-
bers the essential principle is that the in-
sects cannot exist unless they can get back
at all times to the nest, which is always
below ground. The chief preventive meas-
ure is to see that not the slightest wooden
part of any building touches the soil.
Wood that must be placed upon or in
the soil should be impregnated in ap-
proved manner with creosote or other
standard wood preservative.
The foundations of all buildings, in-
cluding basement pillars should be of con-
crete, stone or iron. If bricks or tiles are
used, they should be bound with standard
mortar, thoroughly tamped so that all
openings are filled. If gaps are left in the
foundation by poor mortar or poor work-
manship, the termites may work up
through the foundation to the woodwork
above.
Termite barriers of thin, rustless, sheet
metal may be placed between the founda-
tion and the sills, joists or girders so as
to make an uninterrupted barrier between
the ground where termites must nest, and
everv part of the wood above. If these
barriers project an inch or more, both out-
side and inside the foundation all the
way around the building, (the foraging
termites will be unable to cross over the
harriers and) the woodwork will be
permanently safeguarded from injury.
The wise property-holder will see that
there are no accumulations of untreated
wood resting upon the ground, anywhere
about his premises. Piles of boards, dead
stumps of trees, and outbuildings with in-
adequate under-structure are all invita-
tions for the fiving termites to establish
their homes. The common practice in con-
structing frame buildings of allowing
chips, shavings and pieces of hoards to
fall down into the space just outside the
foundation wall and be covered, subse-
quently, by grading, is inviting the worst
kind of trouble from termites.
If a building is found to be infested,
the removal of the damaged timbers and
the reconstruction of the foundation along
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the lines suggested above, is the only per-
manently effective remedy. Every effort
should he made to trace the termites and
their injury hack to the main nest, which
should be dug up and the insects killed
by saturating the nest area with kerosene
or creosote.
State Geological
Survey and Review
By ROBERT P. STEVENS 34
OVER ON the eastern fringe of the
campus is an efficient organization
that many engineers hear about in a
casual way, but never really come in con-
tact with it. Perhaps you would be in-
terested to know just what is being done
by the Illinois State Geological Survey at
the present time. Any systematic and
highly efficient business or organized
group must have a leader who plans
ahead and promotes the work to be done.
I think a great deal of the success of our
Survey is due to such leadership found in
the person of its chief, Dr. Morris M.
Leighton who is now in his eleventh year
as its head. Before him came Professor
Frank W. DeWolf, now head of our
Geology department, and others. The
fundamental idea behind all of its work
is to investigate, conduct research, and
promote the uses of Illinois minerals. It
serves the mineral industries, both direct-
ly and indirectly, in numerous fields. It is
also co-operating with the United States
Geological Survey in the preparation of
a topographical map of Illinois, and with
various departments of the State Gov-
ernment requiring geologic and topogra-
phic information. You will find a very
concise and interesting account of all this
work in the last few pages of the Uni-
versity's Annual Register.
It is located here in Urbana so as to
proximate to the research facilities offered
by the University and thus the two units
work together on many subjects. The Min-
ing and Ceramics departments are en-
gaged in research in coals and clays, re-
spectively, as part of the program of the
Survey.
The C. W. A. appropriations for the
state of Illinois have been a great help
in furthering the work of the survey. The
first project to get under way was not
directly the work of the state survey, but
is being supervised by Dr. Leighton for
the United States Coast and Geodetic
Survey. Five hundred and sixty civil en-
gineers of Illinois are being given tem-
porary employment in establishing a de-
tailed system of bench marks throughout
the state, which will be used as a basis
for future mapping. The sum of about
$550,000 has been alloted to the U. S. C.
and G. S. to cover field expenses. Each
field party will consist of 7 men,—a party
chief, a recorder, two tape men, two rod-
men, and a truck driver.
Investigation of Mineral Resources
The other chief project goes by the of-
ficial title of C. W. A. project 2782, or
in other words is on investigation of the
occurrence, composition, and properties of
mineral resources of Illinois with specific
reference toward new and approved uses.
This is distinctly a survey project, and
merely serves to further carry out the
work being already started by the State
Survey. About forty people are at work
at present along this line aside from the
regular staff of almost forty people.
I
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Grade-Point System
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Early Reinforced Concrete Bridge
But few engineering students know that
one of the first reinforced concrete bridges
in the country was built on this campus,
and that it is still in everyday use. It
was designed and constructed by Prof. A.
N. Talbot in 1895, just after Engineering
Hall was completed. It was necessar\ to
build a walk from the west side of the
new building to the wood shop on the
other side of the boneyard. Instead of
putting in the conventional wooden bridge
over the stream, Prof. Talbot persuaded
the authorities to let him build a rein-
forced concrete bridge. The bridge that
he put in at that time is still in good re-
pair, just west of the E. E. building.
The foundations of the bridge were
laved on a firm gravel base and were
built up slowly and were carefully
tampted to insure compactness. The floor
was reinforced with four four-inch
I-beams, the hand-rails being fastened to
the edge beams. The floor was finished
completely in one day so that it would be
one solid slab. The mix was so stiff that
it was necessary to use quite heavy tamps
to work the concrete into one uniform
piece. The side forms were removed after
a few hours, but the falsework holding
the bottom forms in place was left for a
long period because of the uncertainty of
the behavior of concrete.
The picture shows the bridge in the
process of construction. Prof. Talbot is
on the extreme left and Dean Ketchum
is shown second from the right.
Official information concerning the new
grade-point system is being circulated
today, registration day, by the College of
Engineering. It should be of interest to all
engineers for not only its grading value
hut due to the fact that it has been de-
signed especially for the students of the
college.
It will be in full effect for the first time
beginning this semester, the second semes-
ter of the school year 1933-1934. However,
it has been in a working capacity for
transfer students throughout the last four
semesters. The present senior class will be
the last class to have the privilege of
graduating by fulfilling either the old or
new requirements.
Equivalent Grade-Points
Under the new system an hour of A is
equivalent to three grade-points, an hour
of B to two grade-points, and an hour of C
to one grade-point. A grade of D is
equivalent to no grade-points; however,
credit is received in the course in which
it was given. An £ is a failing grade for
which the student receives no grade-
points nor credit for the course. The
grade-point system will not alter the scho-
lastic average of the student; it will,
however, in effect demand slightly greater
graduation requirements.
This new plan will add weight and
significance to high grades and discredit
low grades. The grade-point system is de-
signed in an effort to encourage the stu-
dent to higher scholastic attainment and
yet be flexible enough to afford the stu-
dent of specialized ability a better oppor-
tunity to fulfill the graduation require-
ments. That is to say, a student particu-
larly interested in one field of his study,
getting good grades in those courses, can
graduate even though he merits lower
grades in his other courses.
Details
Specifically, 136 grade-points are neces-
sary to fulfill the requirements of gradu-
ation. In extreme cases, for an example,
a student can graduate with 46 hours of
A to his credit even though he receives a
grade of D in all the remaining courses
he has taken. Likewise, he may graduate
if he has 68 hours of B to his credit with
grades of D in the remainder of his
studies. In short, the new minimum scho-
lastic average necessary for graduation is
3.00 in contrast to the old requirement of
2.75.
With this new system in effect there
should be a greater incentive to obtain
higher grades. As an index to his scho-
lastic attainments the student will point
to the number of grade-points he has as
well as his scholastic average. The grade-
points for the students have not as yet
been completely compiled.
Miss Bowman, one of Dean Jordan's
assistants employed in the office of the
College of Engineering, has devised an
equation by which one might readily com-
pute his scholastic average knowing the
number of grade-points he has:
Scholastic average=
Grade-points—Number of E .
Total Hours (Including E)
In the event that the student has no
hours of E to his credit the formula is
reduced to the following equation:
„ , i _
Grade-points .
„Scholastic average— —
—
f-
-\-2
Total Hours
William A. Knight
Clifford M. A ndrews
James E. McMahon
WHO'S WHO IN ILL
WILLIAM A. KNIGHT is one of the most out-
standing men in the engineering college. As well as ac-
quiring prominence in engineering circles, he has won a
reputation as a track man. He received his numerals in
cross country and track his freshman year, and has been
awarded letters for his excellent performance in the dis-
tance runs. He was elected to the Union board of direc-
tors and is president of the Engineering Council. Bill
was one of the few to make Phi Eta Sigma his freshman
year and was named to serve as senior advisor of that
group this year. During his junior year he was made a
member of Tau Beta Pi. Bill is also Vice-President of
Eta Kappa Nu, Vice-Chairman of the A. I. E. E., and a
member of Tribe of Illini. He is a graduate of Urbana
High School (a town boy) and a member of Phi Gamma
Delta fraternity. We could tell you a lot more about
Bill. We hear there is quite a reunion at the Knight
household when school lets out and Bill finds time to
drop in on the folks.
CLIFFORD M. ANDREWS was born out in
Butte, Montana, the land of the cowboys. When he was
quite young he spent a year in England among the Corn-
wall stones and it was there that he realized that cer-
amics was his profession. He has stuck by his convictions
through all his schooling, and is about to graduate, a full
fledged ceramist. He is president of the Student Branch
of the American Ceramics Society, treasurer of Engineer-
ing Council, and a member of Keramos. Before entering
Illinois he spent two years at North Central where he
won a letter in tennis and a sweetheart. He still plays
tennis and still has the sweetheart. He spends all his spare
time (and some that isn't) writing letters to her and
reading the ones she writes to him. His greatest ambi-
tion is to become an enamel expert.
JAMES E. McMAHON must have been quite a
trial to his mother in his younger days. It is easy to see
him cluttering up all the rooms in the house with his
model railroads. Although he is still interested in them,
his interests have graduated and he is now studying rail-
road engineering. He hopes that there will still be rail-
roads when he graduates at the end of this semester.
Whenever the Engineering Council gets together you
will find Jimmie reading and correcting the minutes of
the preceding meeting, as the secretary is expected to do.
He plays in the University hand, and is a member of
Pierrot. His fraternity brothers at the Delta Phi house
often get his phone calls mixed with those of his brother,
another J. E. McMahon.
Imagine an engineer as a member
of Woman's League, Woman's
Group System, and working on
(old Feather committees! Dorothy
Segur and Marjorie Voigt, sopho-
more mechanical engineer and cer-
amist do just that. In spite of this
weakness they claim that they are
going to malic darn good engineers.
Marjorie likes hamburgers with
lots of onions and no mustard, and
has her cap scl for Keramos. Doro-
thy can think of nothing she likes
better than milk and violins. They
say that when they make a week-
excursion they always let their es-
corts order I he eats for them—claim
that they always get more than
they would ever dare to order.
Mechanical engineer Loring Farwell is
a sophomore business manager on The
Daily Illini. "Schnozzle" is a member of
Skull and Crescent and likes to make
model airplanes and argue about psycho-
logy. When Kappa Sigma takes the field
for an intramural event, Schnozzle is
usually somewhere around.
Among the Illinois athletic greats is
Vincent Van Meter, a junior mechanical
engineer. Vince has played excellent foot-
ball for Illinois, and is often called upon
to annex points for the track team with
his long distance javelin throws. He has
won his letter in football, is a member
of Scabbard and Blade, Tribe of Illini,
and is a handsome curly-headed bru-
nette. The boys in the Teke house are not
at all ashamed to admit that Vince is a
brother of theirs.
If you have ever gone to a foot-
ball or basketball game you have
seen ('. P. Burman, the Illinois
band's snappy, high -stepping drum
major, going through his breath-
taking antics with the silvered
baton, (her goal posts, behind his
back, overhead, there is seemingly
no way in which he can not spin
and flip his baton around, lie is a
sophomore physics student, and has
been one of the band's drum majors
ever since he got here. He likes to
hammer away at (he xylophone and
watch the funny people in Prehn's.
When Mr. Zuppke's boys come
home with (he Dig Ten champion-
ship next year, it will be partly due
to the efforts of Frank Kleine, cer-
amics '37. Frank was on the Fresh-
man varsity football squad this
year and won his numerals. Wrestl-
ing and track interest him as well
as football. A good-sized lad, Frank
says sports and horses are swell.
When they were passing out letters last
year, Ralph Seelv received one for his ex-
cellent performance in the high and low
hurdles. Ralnh was consistently among
the first few finishing in his events, and
quite often won first place during both
the indoor and outdoor seasons. This
year's track season should see Ralph well
up among the Big Ten hurdlers. Ralph, a
senior, as well as pursuing an education
in mechanical engineering, finds time for
Pi Tau Sigma, Tribe of Illini, and the
A. S. M. E., and occasionally pauses long
enough to exchange stories with his
brothers at the Phi Gam House. He is
past president of the A. S. M. E., vice-
president of Pi Tau Sigma, and a blonde.
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V. G. Kaufman
W . H. Groundwater
Harold S. Shott
H. S. SHOTT is the one who will be directly re-
sponsible for the success or failure of the coming Electri-
cal Engineering Show. As president of the A. I. E. E.,
the organization that sponsors the show, he must see that
everything is planned right, and that all goes along
smoothly. He is hailed as a brother at the Lambda Chi
Alpha house whenever he finds time to put in an appear-
ance there. He was made a member of Phi Eta Sigma
his freshman year, and Tau Beta Pi while he was still
a junior. When Eta Kappa NTu held a pledging last year
his name was included on the list. He can't think of any-
thing he does that might be called a hobby, and admits
that although he does come from Wyoming he isn't much
of a horseman. He lives close to Yellowstone Park, but
has only visited it one time!
WILLIAM HENRY GROUNDWATER came to
the University of Illinois straight from Pasadena High
School, where it is rumored he was the mainspring of
the machinery that caused a great deal of unrest among
the faculty. Their unrest is easy to understand when we
picture Hank and his Ford wandering down the halls of
the school. The mechanical experiences that invariably ac-
company a Ford, coupled with his interest in his father's
engineering work, convinced him that mechanical engi-
neering was the profession for him; so he came to Illino's
to learn what little his Ford couldn't explain. Hank was
elected to be president of the student chapter of the A. S.
M. E., and the boys in Pi Tau Sigma were soft hearted
enough recently to initiate him into their group. After
he graduates this semester he expects to stay around to
work on his Master's degree or something.
V. G. KAUFMAN is the notorious past president of
the student chapter of the A. S. C. E., and is basing his
hopes for future prominence on his sanitary engineering
ability. Pee Wee, as well as being the ex-chief of the
A. S. C. E., is a member of Mu San and Chi Epsilon,
and is Vice-President of Theta Tau. He was born in
Leroy, Illinois, but has resided most of his life in Cham-
paign. After graduating from Champaign High School,
he attended the University of Illinois for one semester,
leaving to do the government in Chicago. Since then he
has filled a great many positions. He confesses that he
spent six futile years before returning to Illinois trying
to learn how to sleep under a sink. Recognizing the fact
that as a plumber he was a dandy poet, he discarded his
wrenches and returned to Illinois. Pee Wee is married,
has no children, and is most easily recognized by his hair,
or rather bv his lack of hair.
When the track season rolls around
again this year you can expect to hear a
lot about Irving Seelv, a junior M. E.
Irv has had the sporting world talking
for some time now with his pole-vaulting,
and just missed making the United States
Olympic team. Sachem, Pi Tau Sigma,
and Tribe of Illini take up what little
time he has to spare from his studies and
track. The hoys at the Phi Gam house
say that if Irv doesn't hang up a couple
of records this year he won't be any
brother to them.
Herb Zilly and Fade Fadum are
the junior smarties in the engineer-
ing college. Tau Beta Pi found it so
difficult to choose between them
that it didn't—it took them both
the first semester. Both are ('. F.
students and work on the Techno-
graph stall'. Zilly has been taken
into so many honoraries lately that
he forgot all about school in run-
ning around fulfilling pledge duties.
Fadum does his studying in the
guest room over at the Delta Upsi-
lon house.
A second Tony Sarg is Clarence
Tarpley. Intensly interested in mar-
ionettes, Clarence succeeded in plac-
ing them as a major activity in his
high school, where several very fine
puppet shows have been given.
Clarence, a freshman, is studying to
become a mechanical engineer. Per-
haps he wants to make mechanical
puppets so he can eliminate the
string-pullers in his next show.
When he graduates and has had time
to look around a little, you may expect
to see Elmer Ruhnow become a famous
cartoonist. He can draw everything from
Popeye to the Teenie Weenies with such
precision that you can't tell them from
the originals. While he is still in the
university you are sure to recognize him
for his ability to cop points for the track
team in the low and high hurdles. Elmer
(not the Elmer of "Where's Elmer?"),
won his numerals in track his freshman
year and isn't afraid to admit he wants
to be a civil engineer. He belongs to Chi
Epsilon. After June, 1935, Elmer won't
live here anymore.
When they are not busy pouring chemi-
cals from one bottle to another, or put-
ting the right lines in the right place on
a paper in the Transportation building,
Dan Blum and Ed Johnston may be found
over in the Gym annex trying to break
each others necks. Both are freshman me-
chanical engineers, and are interested in
magazines and sports.
M. S. Pflager and J. F. McMahon
ought to he twins. They both have
won letters in soccer, are members
of Tribe of Illini, and wear the
Delta Phi pin. Pflager is a sopho-
more in civil engineering, and likes
all sports. McMahon is a sophomore
in general engineering, and likes
sports, eating, and sleeping.
Baseball and basketball claim Walter
Hein's time when he isn't writing Rhet
themes or attending a Chem lecture. When
he has time to spare from sports and the
V. M. C. A., he attempts to acquire a
civil engineering training. He is a fresh-
man and if he had his way would spend
his life hunting and fishing.
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The Honor System
Some years ago the University of Illinois did away
with the honor system when it became apparent that
there was a small portion of the student body who could
or would not abide by the provisions of the rule. The
abandonment of the system by the LT niversity was entire-
ly right and just under the circumstances, but it did at
the same time deprive part of the students, who had taken
the rule in the proper spirit, of the benefits that it had
previously given them. It is generally conceded that in
the Engineering College, the honor system was a suc-
cess and did the students an immeasurable amount of
good.
Every engineer must learn to rely upon his own work
and good judgment if he expects to succeed. This valu-
able self-confidence should be acquired as early during
his engineering training as possible. The honor system,
placing the sole responsibility for the accuracy and au-
thenticity of his work upon the student himself, cannot
help but foster the spirit of honesty and trustworthiness
for which the engineer is noted.
If such a system were to be used in the Engineering
College, would the students accept it in a true engineer-
ing spirit, or would they disgrace the college by attempt-
ing to accept it as an easy way of winning a diploma?
We believe that the majority of the students
would accept such a system in the only spirit under
which it could be successful. A small minority, who found
ways and means to receive outside help under any system,
woidd endanger the reputation and standing of the whole
college. It would be up to the students themselves to see
that no one took the opportunity to raise his standing by
any way other than his own honest efforts. Are the stu-
dents sufficiently interested in their engineering to give
the honor system the kind of support it must have to
operate successfully?
Engineering A ctivities
In the wake of the recent controversy concerning the
lack of participation in social functions by engineers, a
new wave of activity is at present pervading the north
campus which is very commendable and shoidd be fos-
tered. Chief of these oncoming functions will be the E.
E. show, a biannual affair and one of the biggest at-
tempted by student engineers. Also, an affair of equal
importance will be the presentation of a dance for engi-
neers only, which is being planned by the Engineering
Council. The long-debated question of student activity
or inactivity should be decisively settled in favor of the
former by 100 per cent attendance at these functions.
These two occurrences, especially, should be decidedly
popular with the students—the E. E. show, for the sim-
ple reason that it is one of the best performances of its
type ever produced anywhere and one that we, as stu-
dents of the College of Engineering, should be extreme-
ly proud of; the dance, for the reason that the student
body has already indicated its approval of such a function
through the questionnaires which were distributed
throughout the college by the Technograph and which
prompted the Council to sponsor it.
The E. E. show has been a success in the past both
in performance and attendance, but not so with the dance.
Unfortunately, due to the lack of student interest, the
last two engineering dances did not fare so well financial-
ly, and, consequently, one was not even attempted last
year. However, the Technograph believes that the spirit
on this campus has changed and is looking forward to-
wards one of the best and biggest dances of the year.
This is all right, but there is one phase of student ac-
tivity which has just received a slight sprinkling of stu-
dent spirit and interest—the attendance of departmental
society meetings. Students do not realize it, but in many
cases their attendance at meetings at which prominent
men in the field of engineering have been obtained as
speakers would enhance the possibility of their getting
employment upon graduation. A man who is in a position
to employ engineers will surely be impressed by a large
courteous and interested audience and naturally will have
a high regard for them. However, this should not be the
primary reason for attendance. Such gatherings are the
best means of garnering knowledge that cannot be ob-
tained in the classroom as well as the best means of get-
ting a little enjoyment and getting acquainted with the
students and faculty with whom you have to work.
Perhaps, this lack of interest can be traced to the lack
of professionalism shown in the preparation of advertis-
ing posters. In most cases the signs seem to have been
done at the spur of a moment with no heed of neatness
and accuracy. Furthermore, the signs up-to-date were no
means of identification as to the importance of the parti-
cular speaker; naturally, it would be expected that more
experienced and older man in his particular field would
get the preference on the size of a sign over a less im-
portant man. But, this is not the case.
All in all, the student spirit and activity is beginning
to be shown and felt. This should not be allowed to die
out, but should continue unto greater heights.
Employment Cards
In this issue there appears a page devoted entirely to
employment, giving philosophical viewpoints and practical
methods of procedure in obtaining jobs. However, there
is one other way by which the graduating senior can be
materially benefited and assisted in his quest of a much-
sought for job.
The method simply consists of the preparation of
cards containing the student's photograph, his school rec-
ord, and his extra-curricular activities. A certain number
of these cards are sent to prospective employers of the
students while the rest are left for the student's disposal.
This procedure is highly recommended by the Techno-
graph since it simplifies the student's work in submitting
detailed material. A similar project has met with high
success in the Commerce school where 65 per cent of the
students enrolling in the new service were placed. En-
couraged by last year's showing, this year's commerce
seniors have again inaugurated a like service, and the
journalism seniors have followed suit.
Surely, there is some merit to the scheme, and con-
sidering the fact that very few graduate engineers re-
ceived employment last year, this method should by all
means be given a trial. However, it should be borne in
mind that such a scheme does not relieve the student of
the responsibility of selling himself and his talents to a
prospective employer. No magic charm has yet been in-
vented that will do that. The employment card plan
merely provides a dignified manner of presenting the stu-
dent's qualifications.
In conclusion, if the project is favorable to a suffici-
ent number of senior engineers, the Technograph will be
willing to assist them in putting this through.
Feb•brttary
,
1934 THE ILLINOIS TKCHNOGRAPH 13
Looking Jobward
Editorial
GRADES AND JOBS
By H. LCH" GIBSON
GRADES—The handwriting on the
scholastic record—what do they bode for
graduate futurity?
JOBS—The cynosure of undergraduate
aim—can the bull'seyes he hit most
surely with high powered A's ? If not,
what other ammunition holds the range?
The answers come from the man choos-
ing a graduate for a position.
The employer looks for more than
grades from some graduate to convince
himself that the student's services would
be of value to the old firm. He takes for
granted that a graduate engineer knows
something. From professorial recommen-
dations and interviews—subtleties he finds
out whether or not the man is practical,
self-reliant and co-operative. These es-
sential qualities are not proven to be pos-
sessed by the mere mark, A; nor is their
absence indicated by a lower rating.
An engineer graduate must show signs
of maturity as well as mentality.
The grade, as an absolute test for
grown-uo personality, fails. Does it meas-
ure willingness to co-operate?
Class room demeanor, squad laboratory
work and activities all offer training in
working with others. How is profit from
the training manifested? First, when the
professors under whom a student has at-
tended class, recognize that he is averse
to instruction, conceited and cock-sure,
and generally unfriendly, his scholastic
efforts become headed for the red. A low-
ering of his grade results, and, what is
worse, recommendations are withheld.
Second, non-co-operative squad members
individually suffer lowered grades. And
third, ... ah, the third !
How many extra-curricular activities
(in the full sense of the term), beckon
the average student! What unlimited op-
portunities for co-operation some of them
Technograms
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From Professor O. A. Leutwiler:
"Because jobs have come too easily to
engineers in the past, seniors are prone
to go around our corridors with their
noses brushing cobwebs off the ceiling."
This is directed at the engineers, not
at the janitors.
From Professor A. R. Knight:
"Among the most outstanding stu-
dents are the E Men; instructors have
no difficulty in recognizing them."
And E doesn't stand for excellent
either.
From Professor \V. N. Espv:
"Graduates need to he carefully diplo-
matic when working alongside men who
never went to college."
When it comes to theory, the foreman
may not know that "pi" has nothing to do
with pumpkin—but—he's the foreman.
present. Yet—infernal paradox—what a
deleterious effect upon grades has a too
liberal diversion of time into their chan-
nels ! However, if they and the time al-
lotted them are carefully considered, he
can help put over the Engineering Show
and at the same time cinch the A in T.
and A. M. A compromise must be made
between diverted time and gainful experi-
ence. He might try dramatics—and shock
an audience; he might try stage lighting
—and shock himself. Or there's tooting the
flute in the band. And blowing a big
bazzoo in politics.
In conclusion it must be said in all fair-
ness that the grade svstem cannot be bet-
tered as a mass production plug-gauge
with which to measure the calibre of the
product—as long as corrections are made
for lag, absorption, permeability, temper,
resistance, friction, evaporation, and out-
side forces. Since no one knows of a more
precise tool, a student had better measure
up to as near his own size as is tolerable
with the grade gauge.
Scholastically the grade shows what we
have done; if it does not represent what
we can do, we must buttress our capabil-
ities with other timber when the employer
storms our fort after graduation.
WAYS and MEANS
By PROF. C. H. CASBERG
PREVIOUS TO 1930 a large number of
* employers sent representatives to our
campus to interview all engineering stu-
dents and offer jobs. Some men in the
1929 class were offered four or five jobs.
Whether or not such conditions were good
for these students depended upon the at-
titude of the individual student. If the
student had his feet on the ground and
was not carried awav by this seeming-
ly great demand for his services and se-
lected his job on the basis of what kind
of a job he would like to have at the
end of five or ten years, he was to be
congratulated. If he selected his job just
because the initial salary was large, he
was just being human.
Students Not Selected
To the student who is not selected, who
is forced to seek his own job, these words
hold good. Get a job, any job that will
earn vour keep, for any job affords some
experience. Whether you like the job or
not, take it and keep your eye on the
better job which you want. Learn all you
can of the temporary work because it may
have possibilities of which you are un-
aware. Be pleasant, willing to work and
mentally alert, that is, on vour toes, from
the first day of the job until the day you
leave that work for the coveted job. Your
employer will be sorry to have you go and
good friends and a good record will be
added to the recommendations of a com-
pleted four year engineering course.
Conditions are getting better. Jobs for
engineers are not always going to he as
few as at present nor as plentiful as in
1928 and 1929. Manufacturing is increas-
ing and its new advances call for techni-
cal help. The student in his first vears
should build his course of study with the
definite idea in mind that he can fit in
the job world. The time to learn the foun-
dation is during the entire course of engi-
neering instruction. The time to keep
building a successful profession is from
the first day of the job. (Jet a job and
make your opportunities. Engineers, good
ones, will be needed this June and for
the many successive graduating Junes.
APPLICATION
LETTERS
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DO'S—
1. Do study the market to learn what
corporations are expanding, where va-
cancies are, or where positions can he
created.
2. Do study the requirements of a
particular position before writing an
application letter.
3. Do supply enough information
about yourself to give the reader a rea-
sonable basis on which to make a de-
cision.
1. Do SELECT from your education,
experience, personality, and character
those things which prove your ability.
5. Do show what kind of person you
are as well as what you know or have
done; show willingness to take advice
and to co-operate.
li. Do begin your detail of qualifica-
tions with information of interest to
your prospective employer.
7. Do write with self-respect and
confidence that you are offering some-
thing of value, the fundamentals in a
field of knowledge which you can adapt
to needs of a position.
8. Do be specific in offering proof of
qualifications.
!). Do make the appearance of the
letter invite a reading through the
quality of stationery, the layout of let-
ter elements, and the quality of the
typing.
10. Do make your letter pleasingly
different to distinguish it from the
many letters with which it competes.
DON'TS—
1. Don't apply for a position with a
firm which is losing money.
2. Don't apply for a position for
which you are unsuited.
li. Don't attract unfavorable attention
by gaudiness in stationery or ink.
4. Don't write the same application
letter for different types of positions.
a. Don't expect the person addressed
to be a mind reader callable of discov-
ering qualifications which your teach-
ers and friends know that you possess.
(i. Don't tell your troubles.
7. Don't specify salary unless you can
afford to continue without a position.
8. Don't "write essays," preach ser-
mons, nor cause .your reader to say
"you're telling me": don't write as if
you were the "boss."
9. Don't be cocky, smarty, or servile.
111. Don't attempt to show pleasing
personality by saying that you have it.
11. Don't write an application letter
when you are low physically, or men-
tally; nor when you are pressed for
time.
12. Don't be careless in your English.
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I have read the
TECHNOGRAPH for
(lie past two years,
and I must say it is
going to be wonder-
ful. I spent much
money without satis-
faction before this
great magazine was
recommended to me.
Before I took the
TECHNOGRAPH I
could not do any
work, suffered from
sleepless nights, and
was on the road to
ruin. Now I feel 115
per cent better and
sleep like a com-
merce student. The
TKtHMMiRAPH is
making a man of
me.
Oscar Twittlebottom,
Urpaign, lllianson.
2nd
Month FEBRUARY 28Days
7th i ;ih
Date BIRTHDAYS OF FAMOUS PEOPLE
1 T L. G. Hazen, Richman, 1909.
2 F C. B. Cladding', athlete, 1915.
3 S R. B. Steiner, Poorman, 1910.
S E. R. Kaywood, Beggarman. 1911.
M E. Krefting, 1910.
T .7. I). White, Clock Fixer, 1911.
W W. E. Hendricksen, skyride, 1915.
T N. S. Kendall, triangle, 1911.
F Wm. H. Harrison, president, 1773.
S D. A. Ludlow, military. 1910.
11 S Thomas A. Edison, inventor, 1847.
12 M H. H. Siever, Doctor, 1912.
13 T R. D. Nesbitt, Lawyer, 1914.
14 VV J. A. Pask, editor, 1913.
15 T N. R. Carson, military, 1916.
16 F J. P. Schuldt, Merchant, 1913.
17 S J. E. McMahon. railroad, 1913.
18 S Adolph Menjou, actor, 1890.
19 M F. H. Norris, chief, 1911.
20 T Paul Brizzolava, aerial caster.
21 W K. T. Benninger, track, 1911.
22 T R. S. Sheldon, critic, 1913.
23 F C. R. Rockwell, aeronautics, 1913.
24 S C. T. Rasmussen, beekeeper, 1912.
25 S Walter Fink, glider flyer, 1911.
26 M P. T. Talbott, distance runner, 1914.
27 T Henry W. Longfellow, poet, 1807.
28 VV A. Roller, statesman, 1914.
The youngest student in engineering is
D. F. MARSTON. Born on Feb. 29, 1916
he has had but four birthdays.
3rd
Month MARCH 31Days
8th 15th 3 !2nd
Kate BIRTHDAYS OF FAMOl S PEOPLE
1 T H. Townsend, manager, 1914.
2 F Pope Leo XIII, 1810.
3 S Raymond Purl, fencer, 1915.
4 SC.W. Vokac. 1909.
5 M G. M. Zimmerman, freshman. 1911.
6 T Ring Lardner, humorist, 1885.
7 VV R. E. Curtis, pidgeons, 1913.
8 T W. W. Hudson, apple pie, 1910.
9 F Isaac Hull, American Navy, 1775.
Ill S J. W. Boyd, rifles, 1914.
11 S H. T. Hansen, Hollywood, 1914.
12 M R. W. Seely, hurdler, 1912.
13 T W. C. Butler, hurricanes, 1914.
14 VV D. W. Muir, tornadoes, 1912.
15 T J. R. Stipp, sleeper, 1915.
16 F W. C. Burdick, coffee, 1912.
17 S D. W. Benbow, pirate, 1911.
18 S W. T. Hester, sophomore, 1914.
19 M M. R. Gentzel, Shoes, 1910.
20 T C. L. Teach, chess, 1910.
21 VV R. W. Dittus, ships, 1915.
22 T W. O. Wiggonton, riflist, 191 1.
23 F W. E. Parsons, sealing wax, 1911
24 S K. W. Mar.xen, cabbages. 1913.
25 S J. W. Ruff, mechanics, 1913.
26 M J. D. Taylor, Kings, 1909.
27 T Ruth Hanna McCormick, 1880.
28 VV J. M. Wainscott, educator, 1905.
29 T R. B. Reynolds, police, 1914.
30 F M. J. Shroyer, engineer, 1914.
31 S R. K. Stephenson, fencing, 1912.
HYSTERICAL EVENTS FOB
FEBRUARY
Duff blames it on his slide-
Hendricksen shoots farmer's
the
for
1. R. A
rule.
2. Paul
cow.
3. Jimmie Theodore must think
Aragon is in New York.
4. M. C. Jones arrives too late
church.
5. The new Technograph appears.
6. Bill Sharon crashes closed course.
7. School commences.
8. Stan Boyle inquires about finals.
9. Bill Barnes in wrong class.
10. Luther Rhoades disgraces college.
11. M. C. Jones found asleep in church.
12. Blue Monday for H. G. Heuback.
13. Ruff discovers 117% efficient engine.
11. I'agels, Tau Bet, flunks C. E. exam.
15. John Fraser wins range pole heav-
ing contest.
16. C. W. Vokac plays hookey.
17. Nick Alessi signs another contract.
18. M. C. Jones found asleep in church.
19. Frank Novotny appears in cords.
20. Those Pur-lick twins!
21. Norm Jeppesen closes circuit within
three feet.
22. Cohen burns sandblast motor
23. St. Ledger tries to explain
eye.
24. Thirty-three days 'til Easter.
25. M. C. Jones found in church
26. J. E. Burke finds short way to cal-
culate beam stresses.
_'7. Wes Spalding can't take it.
L'N. Marston almost has birthday.
igatn.
black
.;ain
HYSTERICAL EVENTS FOB
MARCH
Sixteen days to St. Pat's.
Cliff Andrews doesn't write to his
girl today.
Engineering Hall windows cleaned
M. C. Jones—this gets tiresome.
Travis gets his Ford started!
Howie Skov slips and takes bath in
T. & A. M. 64.
Irv Carter runs traverse five times
before it closes.
R. E. Bailey has spring fever.
Mel Combs stays up all night nurs-
ing—a kiln.
H. Gaston loses pants on fence.
M. C.— aw, what's the use?
Thetford lost voice over week-end.
Where?
A. S. C. E. gets SIXTY people to at-
tend a meeting!
Where is R. H. Giles' Frat pin?
Solly takes first dose of jads salts.
Solly ain't in school today.
Saint Pat's Day—Whoopee.
The day after the night before.
A. L. Peters takes annual shave.
C. F. Bartelsmeyer gets cocky.
C. F. Bartelsmeyer isn't cocky now!
Thirteen days until E. E. Show.
Spring is really here.
Varnum mixes up in military.
What's become of Jones?
R. L. Heberer discovers M. E. book
Frank Morrow not to be Tau Bet
H. Shott up six days and nights
working on E. E. Show.
Easter vacation conrrences.
J. R. Prosek catches his train.
Shott and his gang still working.
QUIZ AND EXAM FORECAST FOR
FEBRUARY, 1934
1st to 7th—Pleasant Period. Pleasant
days with workless nights for all stu-
dents.
7th to 14th—Fair Period. Not much
change from previous period. Great
changes in student recreation habits.
14th to 21st—Blustery Spell. Unex-
pected quizzes in T. & A. M. and Physics
sectors. More quizzes threatened.
21st to 28th
—
Quiz Wave. Quizzes will
be prevalent in all but a few C. E. and
M. E. courses. Many sleepless nights for
everyone.
QUIZ AND EXAM FORECAST FOR
MARCH, 1934
1st to 7th—Unsettled Period. Quizzes
and Exams may be expected in any
course. Quite likely that Physics stu-
dents will be snowed under by long
hard prelim with usual low grades.
7th to 14th—Threatening Period.
Fewer quizzes except in T & A. M.,
Ceramics, and Chemistry. Noticeable
rumblings of exams in the offing. Par-
ticularly difficult G. E. D. problems as-
signed.
14th to 21st—Exam Wave. No sleep
for anyone. Long hard seige of very
difficult exams in M. E., Chemistry, E.
E., and G. E. D. Others subject to vig-
orous questioning. Long tedious Chem-
istry, Physics, T. & A. M., and E. E.
I.ali problems.
21st to 28th—Unsettled Period. Sev-
eral minor quizzes in a few courses.
28th to 1st—Mild Wave. Very few
quizzes before Easter vacation on 29th.
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In their own eyes
HAROLD E. BABBITT
Professor of Civil Engineering
Poet of the graduating class from the
Somerville, Massachusetts, English High
School in 1907 was the first, and last,
mark of literary distinction won by Pro-
fessor Harold E. Babbitt. His three text
hooks on Public Health subjects may be
classed as technical achievements rather
than literary gems. While riding one day
in a Boston street car with an upper
classman at the Massachusetts Institute of
Technology the unsophisticated freshman
was persuaded, in an unguarded moment,
to elect the course in "high-class" plumb-
now known as Sanitary Engineering. He
managed to complete the requirements of
the course in the customary four years.
The strong pull of the class tug o' war
team was irresistible only to this young
underclassman. As a freshman he and his
mates were pulled through the mire and
when he became a sphomore the freshman
repeated the indignity. Thus ended his
athletic aspirations.
For two years following his graduation
the engineering department of the Sani-
tary District of Chicago was supported by
his services. He smelled the smells, ob-
served the odor, and figured the fishes in
the waters of the Illinois from Chicago to
Grafton. The great floods of 1913 found
him an Assistant Engineer with the Ohio
State Board of Health floundering about
in the mud of the Miami, the Muskingum,
the Ohio and other stricken valleys, at-
tempting to persuade flood victims not to
mistake privy vaults for cisterns. He is
now completing his twenty-first year on
the engineering faculty here.
His academic career has suffered two
lengthy interruptions. For almost two
years he was called away from the class-
room to aid the Engineer Corps of the
I'nited States Army to suppress the aspir-
ations of the once-notorious German Kai-
ser. In this endeavor he was frequently
and severely wounded, in his feelings, by
the personal and pointed remarks of his
superior officers. The second interruption
took him from his teaching duties for one
academic year which he devoted to a
world tour to supplement other back-door
visits to European and Caribbean coun-
tries. His most recent achievement of note
is to have become a grandfather without
the experience of having been a father to
a creature so young and winsome.
ALFRED COPELAND
CALLEN
Head of the Department of Mining and
Metallurgical Engineering
A REPLY TO A QUESTIONNAIRE
Bom? Yes, certainly. On July 17, 1888,
at Pen Argyl, Pennsylvania, in the heart
of the famous slate-quarrying region.
Parents? Yes, two; both from the an-
thracite region of Pennsylvania.
Boyhood? Spent in eastern Pennsyl-
vania, a section teeming with mining,
metallurgy, minerals and manufacturing.
Educated? I hope so—at least to some
extent. Graduated from the high school at
Reading, Pennsylvania in 1905. Received
an E. M. from Lehigh University in 1909
and an M. S. in 1911. Also took graduate
work at Illinois, 1914-17.
Ho<uj about your teaching experience?
Began as student assistant in quantitative
analysis and later as instructor in physics
at Lehigh University. Taught mining en-
gineering at Lehigh, Illinois and West
Virginia.
How long have you been at Illinois?
1914-17; 1924-date.
Research work? Mighty important, in
my opinion. Certainly the 30-vears' work
of our Engineering Experiment Station
has proven its worth not only in terms of
prestige but in actual dollars. I am proud
of the research work from our depart-
ment, work on mine ventilation, friability
of coal, preparation of coal, etc.
Committee assignments. In addition to
various college committees I have been
the Illinois representative on the Big Ten
since Professor Goodneough's death in
1929, and am serving my fifth year as
chairman of the Senate Committee on
Athletics.
Fraternities and Honorary Societies?
Theta Delta Chi; Tau Beta Pi, Sigma
Xi.
Local Interests? President, Champaign-
Urbana Community Chest Association;
member of the Board of Trustees of the
Wesley Foundation ; member of the
Champaign-Urbana Kiwanis Club (presi-
dent, 1927); member of the Board of
Trustees of Kiwanis International.
Sports and Recreations? An infrequent,
indifferent but consistent golfer; my card
usually totals 124±7. For real relaxation
I recommend a month of sunshine and
surf bathing on the New Jersey coast,
with some salt-water fishing thrown in
for good measure.
of Gottingen and Zurich, after which I
came to the University of Illinois as head
of the department of physics.
I am married and have three small
daughters. My avocations are yachting
(15 foot nondescript) and mountaineering,
or at least hilling.
F. W. LOOMIS
Head of the Department of Physics
I was born in 1889, attended schools in
Ohio, Wisconsin and Massachusetts and
then Harvard College. I took my Ph. D.
there in 1917 in physics, with a thesis in
themodvnamics. During the war I was a
captain in the Army Ordinance depart-
ment in charge of anti-aircraft range fir-
ing and the preparation of ballistic tables.
The war ended too soon for my work to
have had any effect on the outcome, one
way or the other. After two years as re-
search physicist with the Westinghouse
Lamp Company I joined the Physics de-
partment at New York University and
took up the study of band spectra, with
which I have been much occupied ever
since, trying to disentangle the pesky
things and find out something about the
molecules which emit them. In 1928-29,
with the aid of a Guggenheim fellowship,
I worked for a vear at the Universities
H. F. MOORE
Res, ttr< h Professor of Engineering
Materials
The son of a down east Yankee me-
chanic. One of my earliest recollections
playing at the bench of the machine ship,
where 1 was allowed to cut threads on
bolts with a die, but not to cut threads
in nuts with a tap, taps break easily. High
school in Concord, N. H., with a hard
drill in Latin, a great joy in high school
physics, and the beginning of five years
of compulsory military drill, which has
left me with a deep prejudice against all
things military. College in the (then) lit-
tle state college of New Hampshire,
where the seven engineers in the class of
'98 received some of the best teaching I
have evr known of,—and some of the
worst. A year as an undergraduate at
Cornell, then one of teaching science and
mathematics at a religious prep school,
where, among other subjects, I taught a
laboratory course in zoology, which I had
never studied. From high school days on-
ward, work during vacations in ofhee,
machine shop and drafting room. Next,
three years teaching at Cornell-machine
design
—
, one year over the drafting
board at the Riehle Testing Machine
Works in Philadelphia (there I designed
the 600,000-lb. machine in the Illinois Ma-
terials Testing Laboratory).
In the fall of 1904 went to the Uni-
versity of Wisconsin where I had charge
of the Materials Testing Laboratory, and
then in 1907 came to Illinois where I
have been ever since.
My greatest "kick" in professional ex-
perience was when Frederick Halsey, then
editor of "American Machinist" wrote me
that ray master's thesis at Cornell was
"real research" on the lubrication of bear-
ings. Probably my most useful piece of
professional work, the series of investi-
gations of the progressive fractive of
metals under repeated stress (commonly,
but inaccurately, called "Fatigue of met-
als"), showing the existence of a limiting
stress below which a metal does not fail
no matter how often it is stressed. My
professional recreation, the study of the
history and philosophy of engineering me-
chanics (which is not quite the same as
the mechanics of the physicist). Non-pro-
fessional recreations, church music, ama-
teur dramatics and tramping over such
rough country as can he found near ITr-
bana.
15 YEARS' SERVICE TO THE ILLINI
Don't Sponge Off Your Friends
Buy "Sponge" Candy at
BIDWELL'S
Just South of Green on Wright
CLASSIEST CANDY ON THE CAMPUS
Light Lunches Fountain Service
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After Graduation
By ROBERT P. STEVENS '34
Ceramic Engineering
These ceramists seem to be very loyal
to their Alma Mater judging from the
many visitors recently. Another gradu-
ate to say hello was .1. B. Miller '30 on
Januarj 1. He had a grand holiday sea-
son as he was in New Orleans while
we were all freezing up here, and on
top of it all—he was married. He is
sales engineer with the Titanium Alloy
people.
Just in case you haven't heard! C. L.
Thompson '27, instructor in the depart-
ment, is spoiling a young baby daugh-
ter who is a fairly new arrival in the
family.
We hear that Bob Whitesell '33 and
Gordon L. Bryant '30 has recently been
placed with the Ferro Enamelling Cor-
poration at Cleveland.
W. J. Plankenhorn '31 is getting quite
efficient in making enamelled signs at
the Federal Electric Co., in the big
burg, Chicago.
Paul "Shoot -a-Million" Wiegand '33 is
working for the Standard Oil Company
at Burlington, Iowa. We're wondering
just where he ever was plastered with
the monicker printed above.
Government affairs are moving so
fast these days that it is hard to keep
up with the leaders. Some of the re-
search which had been halted during
the depressed condition of the country-
is now making progress, thanks to C.
W. A. funds. The department has an-
nounced that the following men are
now at work, doing 30 hours a week
:
E. F. Creevy, Jr. '27; J. A. Ducy; F.
.1. Fallon '28; P. C. McCollom ".'8; \\.
B. Morgan '20; B. B. Windsor '29; E.
E. Howe '32; C. \V. Henson '33; W. B.
Silverman '33; I.. II. Berkelhainer '33;
E. K. .Jones '34; and W. II. Duvall '31.
Civil Engineering
It is with pride that we hear that one
of our number, George J. Bay '!I8 has
just been named as vice-president and
general manager of the Lackawanna
Railroad to succeed Edwin Marine, who
is retiring. George Hay has been chief
engineer of this road for 25 years. In
this capacity he has been responsible
for such work as the Tunkhannock Via-
duct, west of Scranton, Pennsylvania, a
2230 foot span of reinforced concrete
—
the world's largest of this type, and the
new low-grade cut-off through the
mountains of northern New Jersey. He
has served as president of the Ameri-
can Railway Engineering Association,
and is a past director of the American
Society of Civil Engineers. His wife is
the former Edna R. Hammers of Cham-
paign, being married in 1903. His first
railroad work was as a rod-man for
the I. C.
We've heard from .John Robert Welsh
'2-1 down in Long View, Texas, where
he is general superintendent for the
L. E. Myers Engineering Corporation.
Bob is a former editor of the Techno-
graph and now has a wife, two boys,
and three girls. 'Tis a journalistic fate
perhaps to have such a nice family.
And we're glad to have heard from you,
Bob!
Good Food at Reasonable Prices!
•
NOW LOCATED at
213 S. Neil Street, Champaign
SUE'S INN
Your editor received a very interest-
ing letter from Henry J. Tehow '30
along with his subscription for the
Technograph. His copy is going to get
hard usage as it will serve as informer
to all the U. of I. graduates working for
the U. S. Bureau of Reclamation at
Denver, Colorado. Quoting from his let-
ter: "We are all going to read this, our,
magazine from school. Don't pan us for
the Scotch co-ordination." Indeed not,
Henry, for we think it is a fine idea
to be followed elsewhere among Illini
groups. Those men working besides
Tehow are It. T. Larsen '29; J. N.Brad-
ley '29; B. L. Pickett '29; W. E. Green
'3": ('. V. Mills '30; T. W. Mermel '30;
C. J. Schere "30; E. W. De Berard '31:
and Don Johnstone '31 (former Techno-
graph editor).
When your Alumni editor was in St.
Petersburg, Florida, this past summer
on the Glee Club tour, he met Jack V.
Lund '17 at the concert. It was with
deep regret that we heard that he was
killed near Marianna, Florida, in De-
cember. Jack was consulting engineer
on the Tampa-Clearwater bridge pro-
ject, had been associated with his
father on the great government docks
job at Havana, Cuba, and was consult-
ant for many RFC and other govern-
ment financed projects. A wife and two
daughters survive him. Jack was one
of the most enthusiastic alumni in
Florida, a prominent engineer too, and
his loss will be felt in our ranks.
Mining Engineering
In a short time of seven years, this
is a very good record! J. S. Heinphill
'26 is now Superintendent of Mines for
the American Cyanide and Chemical
Corporation. Andersonville, Georgia. He
was formerly Superintendent of Plant
and Quarry for the U. S. Gypsum Com-
pany, of Farman, Mass. Among the
most interesting activities of his varied
experiences was a period of prospecting
in Africa.
H. E. Gross who received his M. S.
degree last June is now located at Man-
dan, Oklahoma, with the Shell Petrole-
um Corporation. Mr. Gross had previ-
ous experience with oil production in
California, and with mining gold and
copper ores in both California and Ari-
zona.
We understand that E. F. Grable '33
is working as combustion problems en-
gineer for the sales department of the
Peabody Coal company of Chicago.
Kaptain Klean Says —
"It doesn't require the brains of a Tau Bet to know that White
Line is the place to send your suits for expert
cleaning and pressing."
NEW LOW PRICES:
Men's Suits, Cleaned and Pressed 75c
White Line Services PHONE 4206
For YOUR Convenience: Kaptain Klean's Laundry Depot at 808 S. 6th St.
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Electrical Engineering
William L. Williams "29 has been ap-
pointed as supervisor of Love Field at
Pallas, Texas. He was selected for the
post from a list of seven applicants, and
he scored the highest in all the tests
of a competitive examination.
This man is on the road to success.
Boyd W. Bullock '22 is now assistant to
the manager of the publicity depart-
ment of General Electric at Schenec-
tady. New York. He's been with them
Sim,- graduation and at present is in-
terested in central station advertising.
Most junior and senior engineers
know this man! Harold X. Hayward '25
is in his fifth year as an instructor in
electrical engineering in the University.
His wife is the former Ruth Snyder '25.
Although we can't all remember back
to the days when this man roamed the
land north of Green street, we are glad
to hear about him. Paul
M. Farmer '09 has been
making a success in his
chosen profession al-
though at first he had the
usual ups and downs. He
is supervising engineer
for the American District
Telegraph Company in
New York City. He's been
with them five years, can
be reached at 155 Sixth avenue, and
has a wife and young boy over at home
in Maplewood, New Jersey.
Dean Wisleder '33 began work with
Westinghouse Electric at Pittsburgh on
September 27th, we are told.
We hear that Russ Smith '29 is work-
ing for the American Telephone and
Telegraph out of Chicago, doing super-
vising work on the collection of field
data.
We lost a prominent alumni when
Arthur A. Brown '00 died December 19
at his home in Mount Vernon, N. Y., of
a sudden heart attack. He was assist-
ant to the vice-president of the West-
inghouse Electric and Manufacturing
Company. He first worked for Bethle-
hem Steel and in 1904 went with one
of the Westinghouse subsidiary com-
pafinies, progressing up the line.
Railway Engineering
Eric G. Elg "20 is now sales manager
for the Copperweld Steel Company of
Glassport, Pennsylvania. We under-
stand that he will make Chicago his
headquarters. Eric has seen quite a bit
of experience with the Illinois Traction
System and the Chicago Surface Lines.
Many lllini graduates are connected
with the Chicago Surface Lines in one
hi- more capacities. Word has come to
us that .1. 15. O'Connell "23 has recentlj
been promoted to the position of Assist-
ant Superintendent of Transportation
for this great system. After graduation,
O'Connell worked for the Pennsylvania
Railroad at Altoona, Pennsylvania, but
returned to the Chicago Surface Lines
in 1924 as a motorman. By 1926, he had
become a traffic engineer in the Trans-
portation department, and in 1927 he
was promoted to the office of Superin-
tendent of the North Avenue Depot.
Mechanical Engineering
Teaching seems to be the vogue
among these people. B. Leighton Well-
man '30 is an instructor in Mechanical
engineering at Worcester Polytechnic
Institute in Worcester, Massachusetts.
He's been there since graduation, and
is working on a master's degree in his
spare time. We hear that he and his
wife, a Millikan grad, get sort of lone-
some for the prairies of Illinois and re-
sort to the radio for cheer.
Do you know Elmer? No, Elmer Mc-
Cormick '11 it is, and he is chief engi-
neer for the John Deere Tractor Com-
pany at Waterloo, Iowa.
Charles 11. Knowles '11 died out in
Seattle this fall after a long illness.
Since 1925, Charles had been chief me-
chanical engineer for John Graham and
Company, architects and engineers: he
held the reputation as one of the lead-
ing experts in Washington. For the
past 1 1 years, he had been in business
on the coast, principally in the oil and
rubber industries. Previous to this he
was in Texas, having gone there from
Champaign. In Champaign, he hail
been the first manager of a branch of-
fice of Carson-Payson Company, plumb-
ing and heating firm, and later propri-
etor of the Knowles Plumbing anil
Heating Company. He graduated from
the University with honors and served
on The Daily lllini along with other
campus activities.
Illinois lost a big man when Archi-
bald A. Stevenson '83 died of pneumonia
at Ardmore, Pennsylvania on Decem-
ber 15. He had been prominent in the
Standard Steel Works Company of
Burnham, Pennsylvania, retiring as
vice-president of the organization in
1928 after 40 years of service with it.
Dinners 20c-25c-30c Fountain Service
Plus—
MORE THAN TWO BITES
FOR TWO BITS
at
McDANIEL'S
RESTAURANT
Opposite Physics Building
THE "ENGINEERS' EMPORIUM"
fUFK/N TAPES and RULES
FOR EVERY MEASURING REQUIREMENT
All standard patterns, including those designed especially for
Engineering and Surveying, Mine Work and Construction.
All Are Reliable and Durable
Send for Catalog
the/ufk/nRuleQo
SAGINAW, MICHIGAN
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The Engineers' Library
R. S. SHELDON '36
DO NOT attempt to find employment
unless you have read The Technical
Man Sells His Services by Edward Hurst
for it is as valuable as any engineering
course in obtaining a job. It is a unique
and outstanding book that all engineering
students should take the time to read,
especially the juniors and seniors. While
merelv reading the book will not bring a
job to the reader, it will aid him in his
sin rch for employment. It is a handbook
for solving problems of unemployment.
The book is non-technical in nature and
is a straight forward attempt to aid the
engineer to obtain a position after grad-
uating. The book is the development
from a private edition and produced from
notes by the author after eighteen years
of experience. The central idea that the
author stresses is that the job seeker must
cultivate the abilitv to adapt himself to
the situation. He must be able to think
quickly and wisely when seeking employ-
ment. No senior should graduate without
reading this guide to employment. Such
is a fitting classification for the most im-
portant book on the shelves of this month's
Engineers' Library.
Timely books are always interesting and
such is the case with Labor Relations
Under the Recovery Act by Tead and
Metcalf. This book ranks a prominent
position on the shelf this month since it is
important for engineers to know what is
going on in the economic world in order
that they may so prepare themselves to
meet economical situations. The publica-
tion of this book after six months under
the NRA is welcome as it gives practical
a ; d to emplovers concerning methods of
conducting their trade relations.
In an effort to include as many branches
of engineering as possible in this library
each month, Planning and Building the
Newell has been placed on the shelves
for the civil engineers and the architects.
The book is a discussion of the problems
of building our nation's capital and
should appeal to those who are interested
in solving problems of city planning. This
hook makes no attempt to include the his-
toric, artistic, or economic features of the
city but limits itself to just the planning
of the city. It is a concise recording of the
building of Washington written by a
number of foremost engineers in the
country.
The events of the past three years have
emphasized the importance of the inter-
dependence of certain phases of Sociology
and Engineering. Communication Agen-
cies and Social Life by Wiley and Rice
contains a fund of information dealing
with sociological subjects in which the
engineer is directly interested. The pres-
sent problems concerning highways, rail-
roads, and air transportation are set forth
in this book. It would be well for the
engineer interested in one of these sub-
jects to find out the situation of these
various fields.
Biographies of certain phases of a
man's life are seldom written, but on the
shelves of The Engineer's Library is
found a real outstanding hook of this na-
ture. R. A. Hadfield in his book, Faraday
and His Metallurgical Researches, has
presented a book of this style that is note-
worthy of considerable praise. The main
portion of the hook is concerned with
Steaks Vegetable Combinations Chops
HANLEY'S
WHERE FRIENDS MEET
The Social Center of the Campus
Faraday's work with the famous seventy-
nine steels and alloys. The author has in-
cluded a sketch of Faraday's life but di-
rected his efforts in presenting the re-
searches made by Faraday in these various
steels. A book of this type is well worth
reading since it gives a valuable back-
ground of information.
It is a pleasure to include the next book
in the Engineers' Library since it was the
gift of a former president of the Univer-
sity. Caverns of Virginia by William Mc-
(iill was presented to the Engineering Li-
brary by Mr. Arthur Bevan, state geolo-
gist of the Virginia Geological Survey.
The student of engineering geology should
find time to include the book in his ref-
erence work as it deals with a subject
which has always been one of the won-
ders in which man has put considerable
study.
For the engineer who is interested in
reading books of the non-technical nature,
a few have been selected from the Brows-
ing Room to be included in this month's
reviews. Red Smoke by Isaac Don Levine
is a book dealing with Russia and its nat-
ural conditions. The book should be par-
ticularly interesting since the recent rec-
ognition of Russia. A group of attractive
short stories is always welcome reading in
spare time. The Cage Bird by Francis
Brett Young is a collection of Short
stories that could well be classed here.
Now for some real novels. Bloody Years
bv Francis Yeats-Brown, author of The
Lives of a Bengal Lancer, and An Honest
Thief by Fyodor Dostoevsky, who wrote
The Brothers Karamozov, are both nov-
els of considerable interest.
The final book to be found on the
shelves of The Engineers' Library this
month is directed to keep misfits out of
the engineering profession. Vocational
Guidance in Engineering Lines, elicited
and edited by the American Association
of Engineers, should find a place in even-
school library throughout the country.
This book aids the student to determine
by self analysis whether he is fitted for
a career in engineering lines. It contains
a complete and detailed discussion of both
the general and special types of engineer-
ing. These discussions are written by au-
thorities in the field and bring forth just
exactly what sort of work is done in each
and the training necessary to enter the
field. Too many students have entered en-
gineering schools only to find that they
did not belong. It is for these people that
this book has been prepared. The Engi-
neers' Library recommends this book.
/Om-
/Ae TGreat American 'Bogie of Illustrative
Printing has been overcome by PRECISION in Plate Manufacture!
Large users of Direct Advertising, as well as Printers, now realize that excessive
costs of production are usually due to inferior printing plates.
That is one of the many reasons why G. R. Grubb and Company have, among
their clients, a select list of good printers and particular manufacturers.
Champaign
Illinois
Telephone
2162
PRECISION PRINTING PLATES
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Extra-Curricular Activities
By PROF. A. R. KNIGHT
IT IS A FAIRLY well recognized fact that it is
beneficial
for one to have an avocation as well as a vocation. In the
case of a student his vocation is, of course, the acquisition of
knowledge offered in the courses in which he is registered. The
various activities, both formal and informal, may properly be
classed as avocations.
It it is possible to participate in some activity certain ad-
vantages are bound to accrue to the participant. They are an
outlet for specialized abilities; opportunity for extending one's
circle of friends and gaining therefrom a wider viewpoint; the
relaxation that comes from a change in occupation; and the
development of the power of choice.
The last is probably as important as any, since the success-
ful accomplishment of the regular school work and participation
in an outside activity demands the ability and willingness to
forgo the pleasure of other pursuits. This development of the
power of choice will aid materially in making a success of life
after graduation and is therefore well worth striving for and
alone justifies the student in entering an activity.
There is a tendency on the part of some students to enter
an activity simply for the sake of being in. Occasionally the
effect is good but usually as soon as such a student finds that
work and sacrifice are required in one activity a change is made
to another with the hope that one can be found where rewards
come without effort. Of course he is disappointed and has not
only wasted a lot of time but has actually acquired a viewpoint
and habits of thought which are detrimental.
Don't take up an activity unless you are genuinely interested
in that field and not then unless you have or can develop quick-
ly the ability to forget it completely during the time you are
working on your regular class assignments. Trying to study
while subconsciously thinking about something else is a sure
method of paying more, in lowered grades, than the benefits
from the activity are worth.
HONORARIES
The following men will act as officers for Tau Beta
Pi during the coming semester: T. A. Olson, president;
J. M. Glass, vice-president; R. Birkicht, secretary; J. D.
Kelley, corresponding secretary ; and E. J. Schwab, mas-
ter of initiation. The honorary mechanical engineering
fraternity, Pi Tau Sigma, will have Ralph W. Lazear
for president; William H. Groundwater, vice-president;
Edward W. Ertner, corresponding secretary ; John W.
Ruff, recording secretary; and R. Birkicht, treasurer.
Eta Kappa Nu, honorary electrical engineering, re-
cently initiated seven new members. The initiates were
Swan Anderson, Joseph Holland, Richard King, Robert
Bodman, Stanley Mader, A. Sutherland, and Al Webeck.
TALK ON ELEVATORS
Mr. David L. Lindquist, chief engineer of the Otis
Elevator Company, will deliver a lecture on "Economic
Elevators for Intensive Passenger Transportation" before
an open meeting of the A. I. E. E. soon to which all en-
gineering students are cordially invited.
DEPARTMENTALS
A number of meetings were held during the last
month. On January 10 the A. I. E. E. heard L. V. James
of the General Electric Company, while a talk on the
"New Story of Ancient Wrought Iron," accompanied by
a motion picture, was presented before a combined A. S.
M. E. and A. S. C. E. meeting.
Dr. N. C. Debevoise gave an interesting illustrated
lecture before the S. B. A. C. S. on ancient pottery of
the Near East at a regular meeting of the society. Finally,
members of the Railway club were entertained at their
meeting on January 11 by Dr. H. D. Howard who re-
lated some of his adventures while he was an engineer on
the Panama Limited for the Illinois Railroad Company.
Mr. Howard is a graduate in M. E. and holds the speed
record between the Twin Cities and Centralia.
My nose
Knows
PARDON the plagiarism but in this
instance no other heading would
be suitable. It's like this : Frequent-
ly I'm dragged forth of an evening to trip
the light fantastic in the company of
other martyred males. As a matter of
fact, that's all a gag. We gents like to
flounce around in sassiety as much as
our ladies, but we haven't the nerve to
admit it. What could be more charming
than to sit at a ringside table and watch
flaming youth dance by? Put a lovely
girl into a diaphanous gown, add a dash
of rouge, sprinkle with perfume and
serve to the accompaniment of good
music. There, gentlemen, is a dish. Illini
girls are well aware of this recipe. They
are finished Circes, and although a cer-
tain amount of sophistication is the
birthright of every woman, you can bet
your last smoke that The Real Co-Op's
big lead in VALENTINES and Sweet-
heart Birthday Cards has a decided
bearing on the charm of your fair
friends. If you have any "educational"
designs on the ladies, speak your piece
with one, two or even three of The Real
Co-Op's beautiful VALENTINES.
THE REAL CO-OP
2 Stores on the Campus
202 SOUTH MATH EWS STREET
610 EAST DANIEL STREET
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This club was conceived to honor those
poor suffering engineering creatures wh(
have added to their woeful worries with
entangling skirt alliances. Only those whi
prove their ability in this fatiguing fash
ion will be honored by being made i
member of this club. To facilitate dis-
tinction between the more proficient and
the blundering beginners who have not
vet realized the magnitude of their sins
we are forming several different classe:
of membership. All married engineers au
tomatically become "LIFE TERMERS,'
with possible "PAROLE" while those whi
are guilty of fatherhood are "CON
DEMNED." The engaged engineers will
serve as "TRUSTIES" as soon as the)
can be rounded up. All engineers sus-
pected of participating in a major love
affair will be immediatelv tried and sen-
tenced for "GRAND LARCENY," while
those who are "fiddling around" will be
found guilty of "PETTY LARCENY."
J. S. Lambright, having proved his su-
periority by increasing the population b}
three, will serve as warden of our insti-
tution. Lambright
was once seen pac-
ing the floor ner-
vously in the recep
tion room of th(
hospital. When thi
doctor strolled inti
the room, Lam
bright rushed ovei
to him and asked
"Quick Doc, is it ;
him or a her?'
The doctor calm
Iv replied, "It's them." As proof we offer
this picture of the duo.
The LIFE TERMERS as we found
them:
Jim Rutherford, Jack Wainscott, Me!
Combs, Tom Logan, Ralph Bailey, Kei
Bray, Ralph Burton, Frank Dalrymple
Wen Kiltz, A. J. Nickerson, Ken Smith
Ralph Stanford, Willard Gillham, Ger
aid Hull, Pee Wee Kaufman, Fred Gent
zel, Harvey Kulin, Guy Righter, Charle:
Vokac, Lawrence Wylder, and Ji;n Lar
sen.
We'll get some more for you next time
Mel Dobbs, a trusty, is planning a breal
that will cost him his present desirabli
position, and make a common life termei
out of him. The B. k C. has set June 28
19 34, as the date when she thinks she
ought to begin having full control ovei
his comings and goings. Mel thinks the
scheme is swell and spends most of hi;
waking hours heaving gusty sighs.
Jim Larsen is the latest addition to the
condemned row. Santa Claus brought Jim
a brand new baby girl to be the proud
papa of. Stay away from Jim for a while
now if you don't want to hear all aboul
the little wretch.
Gene Wittenborn is found guilty of
grand larceny, and is sentenced to keep
his mouth shut about it. Gene bought
two ducats for one of the major football
home games and asked his Champaign
sweety if she would like to go with him.
She would. A while later Gene received
a letter from a mighty nice little girl in
Cincinnati saying she would just love to
see the game. Gene wrote and told her
fine, come ahead, and then went over to
break the news to sweety. Was she con-
sumed by fire! Gene dashed off another
letter to Cincinnati saying it was all off.
Bv this time the girl in town had time
to think it over, and when he came around
to see her she wouldn't talk to him. Gene
sat on two seats at the game.
When you see Paul Grigg next, ask
him about the girl he left out in Color-
ado. It seems that she is very much that
way about him, and writes frequently
telling him so in no uncertain terms. Paul
would be up for petty larceny but for the
fact that she admits they aren't hitched
because he is boss. Imagine
!
Condemned Tom Logan is very much
in need of a friend. Tom is busy finding
out that you can't study engineering, walk
the floor with the baby, and get all the
sleep you want. It's hard enough to do
one at a time. Will some of the B. & C.
brothers take a spell at walking the baby
for Tom? The practice will do them good.
Charles Hughes, Feegee, lost his pin
but a short while after he got it, to a
Chio. Just at present she isn't attending
school. So Trusty Hughes runs around
with a stricken look, wishing he was up
in Rockford.
Ah, we almost forgot Trusty Walt
Enger, a budding staff member, who has
a girl that he thinks is swell.
Have you a pal that has done you
dirt? Why not get back at him and give
us the lowdown on his affairs of the
heart. If yours is one of the three best
love contribs turned in to the Tech., the
editor will present you with a pass to
College Inn, where the Campus "celebs"
dance to the inviting music of Dick Cisne.
Drop contribs into the box just outside
of the Technograph office, 213 Engineer-
ing Hall.
TECHNOKRAKS
TOO SMART
Prof. Leutwiler: It might interest you
to know that I am writing a book on
student gripes.
M. E. Miles: I'd like to read it when
it's finished. I like autobiographies.
What prominent engineer carries an
identification card around him with, "In
case of accident this was Bill Sharon,"
inscribed on it ?
M. E. Yates: What kind of oil do you
use in vour car?
Cer. E. Keith: Well, I usually start by
telling them that I'm lonely.
HOORAY
(HIC) I'M
A
1ST'
It has been said of none other than
the prominent E. E. Senior R. A. Duff,
that the only time he'd stop to admire
the Big Dipper is if he thought it was
full of 6. plus.
Art Carlson made the great mistake
last year of trying to blame his lack of
preparation on the book. He was explain-
ing that he didn't think the book was
very clear on the subject, when the
teacher, and co-author of the book, inter-
rupted him to explain that although he
hadn't written all of that particular sec-
tion, he was responsible for a goodly por-
tion of it.
Thupreme Typewriter Co.
Dear Thirth:
Will you pleathe thend a typewriter
repair man to my office to make the nece-
thary repairth to my typewriter? Lath
night thomeone broke into my office and
knocked the eth off of it. I am greatly in-
convenienced by thith lothth, and would
appreciate it if you could make thith a
ruthh job.
Thincerely yourth,
Thidnev Thchnitzer,
380 Thouth Thixth Tht.
Pat Cohen needs a new smeller. He was
working merrily aw ay one afternoon sand-
blasting some cast iron pieces preparatory
to enameling them, when the motor on the
sandblast began to burn. Still he went on
blasting and the motor began to burn in
earnest. Doc Andrews notice the smell
from the second floor of the Ceramics
building, and dashed down to the kiln
room to see what the trouble was. The
motor was burned up and so was Doc.
Pat's excuse was that he was so intent
on his work that he didn't notice the
smell.
61,237 FT.
50,000 FT.
40,000 FT. «
35,000 FT.
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11.6 MILES UP-IN SAFETY
IN LIGHT, STRONG
DOWMETAL GONDOLA
AN unusual combination of properties possessed by dowmetal alone
i\ caused it to be chosen for the material from which the spherical
gondola was made for the stratosphere flight. These properties were
necessary to both safety of the occupants and success of the flight.
Lightness was sought because every pound saved made possible an
additional 15 feet of ascent. This lightness was found in its greatest
degree in dowmetal, lightest of all structural metals.
Strength must accompany lightness, so that the
natural atmospheric pressures could be maintained
inside the spherical laboratory-home without danger
of the gondola bursting in the rarified atmosphere
existing eleven miles up.
Dowmetal not only met the combined need of light-
ness with strength, but was also found most
practicable for fabrication in the forms necessary.
The main walls of the sphere were made of rolled
plates of dowmetal. These plates were welded to-
gether. Hatches were dowmetal castings. Sheet
dowmetal shelves were supported by extruded
dowmetal posts. Forgings were used in certain im-
portant locations. These parts were fabricated by
processes common in industry and equally
applicable to the manufacture of more
prosaic but very necessary struc-
tures and machines where light
weight and strength mean less
power, less wear and smoother
operation. Write for complete
data. State your problem.
Every available foot of space
was occupied in this 7 foot
diameter bait.
The above map pictures the course followed by the
stratosphere balloon on irs asceni from Akron, Ohio.
THE DOW CHEMICAL COMPANY DOWMETAL DIVISION MIDLAND, MICHIGAN
G-E Campus News
MOTOR TROUBLE
The lady in 856 had tossed and turned for hours.
Finally, she called the room clerk: "There's a motor
under my bed! I can't sleep!"
The motor wasn't under the bed. It was several
floors away. Vibration, inaudible at the source, was
transmitted and amplified by the building structure.
Instead of a hotel, this might have been an office
building, a school, a library, or a hospital. Instead
of a sleepless guest, it might have been a patient.
For some time General Electric has built quiet
motors, which do not sing, throb, hum, whir, or
mutter. But, even so, good intentions are nullified
unless motors are so installed as to check trans-
mission of vibration. (Every rotating macliine
vibrates.) Now General Electric has made another
contribution— sound-isolating bases, to isolate
vibrations within the motor. E. II. Hull, Yale, '24,
and W. C. Stewart, Washington U., '26, working
with A. L. Kimball, Harvard, '14, did most of the
laboratory work on this development.
CIRCUIT SURGERY
That well-known situation of the tail wagging the
dog has a parallel in the distribution of electrical
power. And General Electric engineers recommend
that the tail be cut off.
To be specific, electric distribution circuits which
supply current to large groups of customers should
not have their reliability put in danger by less
important circuits. This is fundamental. In many
cases, circuits supplying outlying districts, where
they are exposed to damage by lightning and the
elements, cause most of the interruptions that raise
Cain with the more important service. The tail-
cutting-off device to remedy this situation is a new
General Electric oil circuit breaker for automatically
chopping off the less important circuit when damage
occurs, and restoring service when the damage is
repaired. General Electric engineers designed the
circuit breaker especially for this service, and it can
be mounted easily on a lighting pole.
-i RAH t
"I'LL SEND MY BOY TO NELA"
Amid the popping of static in a nation-wide broad-
cast, the new G-E Institute at Nela Park, in Cleve-
land, was dedicated just before Christmas. It cannot
boast of a football team; it has no stadium or band.
But it does have laboratories and classes under the
direction of a distinguished faculty.
Two former G-E "colleges,"—the Kitchen Institute
and the Lighting Institute—have been combined to
form this new school at Nela Park. It is a clearing
house for down-to-date information on the electric
home, and a training school for home appliance
sales representatives and home-service directors of
power companies and appliance dealers. It is also a
laboratory where new ideas in kitchen management,
meal preparation, home lighting, and the like may
be developed and tested.
Besides the laboratory kitchen and classroom kitch-
ens, there are model kitchens of every type, from
the de luxe kitchen for a large home to the tiny
apartment -house kitchen. There is also a model
laundry, and an architectural planning department
which not only assists home owners, builders, and
architects in modernizing and planning kitchens,
but also trains specialists to go out into the field.
The Institute has 22,000 square feet of floor space
for exhibits and demonstrations.
This new school is under the co-direction
of L. C. Kent, University of Illinois, '13,
and Paul H. Dow, Kenyon, '26. Wf DO OUJI rut
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Hi - Lites—
LAST ISSUE of the year! It certainly
was a pleasure to serve you readers, for
you have given us confidence in our ef-
forts due to your support. Also, we announce
the fact that the circulation of this issue has
increased by 1000 due to the distribution of
copies throughout the state.
• Announcement of the election of Dean
A. C. Willard to the presidency of the Uni-
versity of Illinois occurred in sufficient time
for reviewal in our leading article. Other
new college officers are Prof. M. L. Enger,
Dean of the College; Prof. O. A. Leutwiler,
head of the M. E. department; and Prof. F.
B Seely, head of the T. & A. M. depart-
ment. A write-up of their activities is lack-
ing due to the late announcement of their
selection.
• Arches made of reinforced brick work
without supporting frames and other achieve-
ments, a field of engineering just coming to
the fore, are vividly described by Prof. F. E.
Richart. An article that should be of inter-
est to all.
• The founding and development of the
Engineering Experiment Station, one of the
largest in the country, the deanships, and re-
cent years of the college are cited by Prof.
A. N. Talbot in his final installment of a
brief history of the college. All those inter-
ested in the importance and development of
their school should not miss reading it.
• Curricula, extent of equipment of the
college, stories of famous alumni, faculty, and
the recreational facilities are topics covered
in articles throughout the magazine. A fine
collection, we believe.
• St. Pat came to town ! An account of the
Engineers' St. Pat's Rail is carried. Let's
make it a yearly affair, a standing function
on this campus.
• E. E. Show again crashes through. 4,100
visitors crowd buildings at 14th presentation
of show, a fine collection of exhibits, and a
show that the College should be proud of.
Don't fail to read an account of it included
in this issue.
• Life, life as it is found on a surveying
boat floating down the Mississippi River by
a young engineer is vividly described by Art
Geuss.
• Other features of exceeding interest are
found in the magazine: Who's Who, Alma-
nac, Ball and Chain Club, employment page
and others. See if you're name is mentioned.
• Now the time comes for us to say good-
by. It surely has been a pleasure preparing
the magazine, and we hope that all of our
readers have had an equal pleasure in what
they have found between the covers of the
Technograph.
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Dean-Elect M. L. Enger
NEW
COLLEGE
HEADS
>ROF. M. L. ENGER has received the
distinction of being selected as Dean nt
the College of Engineering and Director of the
Engineering Experiment Station. He has re-
ceived three degrees from the University, and
has been on the staff since 1907, becoming a full
professor in 1918. Since 1926 he has served as
head of the Department of Theoretical and
Applied Mechanics. He has acquired respect
among his colleagues for his research in engi-
neering mechanics and hydraulics, and has
always been considered an excellent teacher. He
is a member of the Board of Directors of the
American Society of Civil Engineers, and a
member of Sigma Xi, Tau Beta Pi, Sigma Tau,
Mu San, Chi Epsilon, Triangle, and the Amer-
ican Waterworks Association.
pROF. O. A. LEUTVVILER was chosen as
* the next head of the Department of Mechan-
ical Engineering. He received his degree in
1899 and has been a member of the faculty
since 1903. He has specialized in machine and
power plant design and the operation and per-
formance of modern power plants. He is a
member of Sigma Xi, Tau Beta Pi, Pi Tau
Sigma, Theta Tail, Sigma Iota Epsilon, Sigma
Alpha Epsilon, and American Society of Me-
chanical Engineers.
pROF. FRED B SEELY becomes the new
* head of the Department of Theoretical and
Applied Mechanics. He has received his Mas-
ter's Degree from the University and has been
a member of the staff since 1909. He has spe-
cialized in analytical mechanics and advanced
mechanics of materials and is an unusually suc-
cessful and brilliant teacher. He is a member
of Sigma Xi, Tau Beta Pi, Sigma Tau, Phi
Gamma Delta, and American Society for Test-
ing Materials.
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Acting Dean Arthur Cutts Willard
Second Engineer to be President
OF THE UNIVERSITY OF ILLINOIS
Prof. S. H. Peabody First Engineer to Lead University in 1SS0
FOR THE SECOND rime in the history of the
University of Illinois an engineer, from "within
the ranks" of the faculty, has been named to lead
its activities and shape its destinies. Acting Dean Arthur
Cutts Willard of the College of Engineering, an inter-
national authority on heating and ventilation, has been
unanimously selected as the seventh president of the
University by its Board of Trustees. More than 100
names were under consideration for
the position.
When President -Elect Willard
takes office on July 1, he will not as-
sume duties totally strange to him,
for his 21 years of excellent service-
on the campus has made him a part of
the University, has given him a deep
insight into student, faculty, and Uni-
versity affairs. He is an advocate of
constructive student activities, thinks
that students should have an oppor-
tunity to express themselves, and be-
lieves that students should participate
in and support legitimate college and
University functions. He also appre-
ciates the obligation of the University
to serve the interests of the people of
the state, for in accepting the presi-
dency, Dean Willard said
:
"The University of Illinois was
founded to serve the people and the
industries of the state, and the record
of its accomplishments is written largely in the lives of
its alumni—the men and women who have been its stu-
dents and those gone forth to make the world a better
place to live in.
"The opportunity and the need for worthwhile serv-
ice to the state is probably greater today than ever be-
fore in the history of the University. This opportunity
will be mine, with all the resources which the faculty
and scientific staffs of the University both in Urbana-
Champaign and in Chicago can bring to bear on the
educational, as well as the social and industrial develop-
ment of the State of Illinois."
Dean Willard is primarily a scholar and an educator.
He is the personification of a perfect gentleman on all
Arthur Cutts Willaril
occasions and his presence is always welcomed. At con-
ferences and business meetings he commands respect, but
he never makes one feel ill at ease. His precision, orderli-
ness and clear thinking make him desirable as an execu-
tive. In short, he is a man well-liked by all, and one that
will receive the whole-hearted support of the entire Uni-
versity population. Dean Willard came to the University
in 1913 during the deanship of W. F. M. Goss, and
when C. R. Richards, now president
of Lehigh University, was head of the
department of mechanical engineering.
After four years' service as Assistant
Professor of Heating and Ventilation
in the Mechanical Engineering de-
partment, the president-elect became
a full professor, and in 1920 he was
named head of the department.
As an undergraduate at Massa-
chusettes Institute of Technology, he
studied chemical engineering, receiv-
ing the Bachelor of Science degree in
1004. After teaching for a period of
five years, he served in the U. S. War
department as sanitary and heating en-
gineer from 1909 to 1913 when he
came to the University of Illinois.
He is a member of the American
Society of Heating and Ventilation
Engineers, (president 1928-29) ; the
American Society of Mechanical En-
gineers, Society for Promotion of En-
gineering Education, Sigma Xi, Tau Beta Pi, Phi Kappa
Sigma, Pi Tau Sigma, Sigma Tau and Triangle frater-
nities. He has received a world wide reputation through
his consulting work on important engineering projects,
such as the Holland Tunnel and the Chicago Subway.
His work on home heating problems conducted here
at the University has also largely contributed to his
fame.
Taking all things into consideration, it may be said
without hesitation that the Board of Trustees made a
most excellent choice. President-elect Willard and his
most charming wife, who will be the first lady of the
University, are bound to lead "Illinois" to greater
heights of achievement and fame.
• Figure 1 <ln the left) shows an
arch Inutiie of reinforced brick ma-
sonry. It was built as two cantilever
arms without falsework with use only
of movable tenters.
• Figure 2 (below) shows a con-
struction view of a circular sand
storage bin of reinforced brick ma-
sonry. Ilol/i horizontal and vertical
reinforcement was used.
Development and Rise of
Reinforced Brick
Masonry
As Told B y
FRANK E. RICHART
Research Professor of Engineering Materials
THE PAST few years have seen the rapid develop-
ment in this country of a type of construction, new
to us, but actually more than a hundred years old.
It consists of brick masonry, reinforced by steel bars
placed in the mortar joints which provide tensile strength
and make it possible to build such structural elements as
beams, columns, slabs, retaining walls, reservoirs and
other structures which we are accustomed to build of re-
inforced concrete. The first recorded use of reinforced
brickwork was made in 1825 in England by Sir Marc
Brunei, twenty-five years before the invention of rein-
forced concrete. Brunei built the first tunnel under the
Thames river, a brick masonry structure, which required
18 years (1825-43) to complete; and invented the driv-
ing shield now used in sub-aqueous tunneling. In starting
the tunnel, a vertical shaft 42 feet deep was sunk; this
was done by building a brick masonry shell, 50 feet in
diameter and 30 inches thick, reinforced by vertical rods
and circular bands of wrought iron. It was sunk as an
open caisson by excavating from within, and was severe-
ly tested by uneven earth resistance as it settled, but was
held together perfectly by the reinforcement. A second
shaft, 70 feet deep, was sunk in the same way, and these
shafts and the tunnel are still in use.
After this beginning, several test structures were soon
built and principles of rational design were gradually
established. One remarkable test structure, built by Bru-
nei in 1836, consisted of a double cantilever built out
from a central pier to a distance of 60 feet on one side
and 30 feet on the other. This length of span has not
since been equalled in reinforced brickwork. During the
nineteenth century a number of isolated reinforced brick
structures were built. Portland cement was substituted
tor the Roman cement used by Brunei and better brick
were developed. In America, one of the most interesting
structures was a circular reservoir, built in 1853, near
Washington, D. C. The masonry walls were 35 feet
high, reinforced by horizontal strap iron bars, and the
reservoir was over 100 feet in diameter. It was in use
until 1932.
Credit for the commercial development of reinforced
brickwork must be given to India, where concrete ma-
terials and form lumber are scarce, but clay products are
plentiful. Led by government use of the material for
public buildings and for modern sanitary residence con-
struction, it is said that from 1919 to 1922 nearly three
million square feet (walls and floors) of reinforced brick-
masonry were built in India. An Indian government re-
port by A. Brebner gave the results of hundreds of tests
of structural units, together with rules of design. This
report, together with the economic depression, is evi-
dently largely responsible for the recent growth of inter-
est in reinforced brickwork in the United States. During
the last three years, some forty important structures have
been built. This is a promising start, since it means that
architects, structural engineers, contractors, and brick
masons are being familiarized with the requirements of
the new material. Such construction, logically enough,
has been actively promoted by brick manufacturers, who
see a new outlet for their product. The depression period
has been favorable to this development stage because of
the prevailing low labor costs. Whether a rising construc-
tion cost can be balanced by improved effectiveness of
design and materials to maintain the present competitive
relation to reinforced concrete remains to be seen.
Reinforced Brick Arch Bridge
An interesting structure, built in 1931, largely for
promotional purposes, is the arch bridge of the Melrose
Country Club, near Philadelphia. This bridge of 42-foot
span, shown in Figure 1, was built as two cantilever
arms, without falsework. A short section of form was
suspended from each projecting cantilever arm, after the
method established by Brunei in 1836, and advancing
courses of masonry were built on this form.
Figure 2 is a construction view of a circular sand
storage bin of reinforced brick masonry, built at Wedron,
Illinois, in 1931. This bin, one of two connected units,
is 25 feet in diameter and 52 feet high. The wall varies
in thickness from 13*/ to 9^4 inches, and is reinforced
with both horizontal and vertical bars.
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An example of very pleasing effect secured with a re-
inforced brick porch floor is seen in Figure 3. The bricks
are laid on edge to form a "basket weave" pattern. This
facilitates the use of two-way reinforcement, with the
bars laid in vertical joints at an Sj-j-inch horizontal spac-
ing. In construction, the bricks are first laid, on a sand
cushion, in the desired pattern and levelled. The joint
thickness is provided by the use of removable wood spac-
ing strips or steel bars. Reinforcing bars are placed at
the desired height in the joints and the mortar joints arc
poured in the form of grout. The floor surface is brushed
and cleaned before the grout completely hardens. For
interior residence floors, a very satisfactory finish can
be secured by filling the upper fa inch of the mortar
joints with a colored terrazzo mixture, then grinding the
whole surface and applying a filler and floor wax. The
terrazzo mixture may be secured in various colors.
Reinforced brickwork will find much use where other
qualities in addition to structural strength are desired.
Thus, in an exterior wall, the pleasing texture and good
weathering qualities of brickwork may govern its choice.
The elimination of water-tight forms, and of all vertical
forms, will often be of importance. Reinforcement of
masonry may result in the elimination of structural mem-
bers, such as the structural steel angle commonly used
as a lintel beam. A prominent engineer in New York
City has stated that if the steel lintel can be replaced by
a reinforced brick beam built as part of the exterior wall,
the saving in first cost and in subsequent maintenance (by
painting) of the steel beams should amount to hundreds
of thousands of dollars in that city alone. The alert de-
signer will use reinforced construction in fields where
plain masonry is already firmly established. An example
of clever adaptation is seen in the building of a dam at
Ithaca, New York, in 1905. This dam was designed in
plain concrete, with the surfaces faced with brick. The
builder saw the possibilities of first building the facing
in the form of reinforced brick walls and later using
them as forms for the mass concrete, a procedure that
was both successful and profitable.
It is natural to reinforce brickwork in much the same
way as concrete. Design is restricted somewhat by the
size of the brick and the location of mortar points. Fig-
ure 4 illustrates the manner in which the longitudinal
and stirrup steel may be placed in the mortar joints of a
brick beam. In flexure, there is not much difficulty in at-
taining satisfactory compressive strength in the masonry
or bond between mortar and steel. Tests have shown that
fairly high shearing stresses can be developed, though
there is some tendency toward weakness in bond between
mortar and brick, with resulting failure by horizontal
shear. The combination of steel and brick masonry is
very satisfactory in columns or piers. Since the stiffness
of good masonry ranges much the same as for concrete,
column design will parallel closely the design for rein-
forced concrete.
Two essential requirements in reinforced brick ma-
sonry are the complete filling of mortar joints and the
selection of the proper mortar. Vertical joints are not
well filled in ordinary brick masonry and workmen must
be trained to recognize the importance of this detail.
Portland cement mortars give satisfactory strengths; if
patented "masonry mortars" are used, strength tests
should be made to determine their acceptability. A mor-
tar mixture that has given satisfactory residts in several
test structures consists of 1 part Portland cement, y$
part of hydrated lime (to improve workability) and 4
parts mortar sand, by weight. However, studies already
made indicate that mortars should be selected along more
scientific lines, and that the type of mortar to be used
in any case depends upon the properties, especially the
porosity and surface texture, of the brick.
There is now available a great fund of information
regarding the action of reinforced concrete structures
and it seems likely that much of it may apply to rein-
forced brickwork; however, it is already evident that
systematic research is needed on some fundamental prop-
erties of the latter material. As one agency for this pur-
pose, a Reinforced Brick Masonry Research Board has
compressive strength and modulus of elasticity of brick
manufacturers associations and it will attempt to carry
on and direct needed experimental work. Studies will be
made of the physical properties of bricks and of mortars,
of the best combinations of the two materials for various
purposes and of the structural action of beams, columns,
slabs, and other members under load. Standard tests for
compressive strength and modulus of elasticity of brick
masonry and for shear and bond strength are being de-
veloped. In this program the University of Illinois is
now co-operating with the Research Board in an investi-
gation of shearing stresses in beams. Thought is being
given to special types and shapes of brick, which may re-
move some of the present limitations on design.
In spite of its being a century old, reinforced brick
masonry is still in an early stage of commercial develop-
ment. Its progress will depend upon the extent to which
it comes into general use and the demands that are made
for its improvement and refinement.
(Note—Illustration by courtesy of Brick Manufacturer's
Association of America).
Figure 3 (to the right) shows a completed floor with a basket weave pattern bond.
Figure 4 (below) shows the manner in which the longitudinal and stirrup steel
may be placed in the mortar joints of a brick beam.
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Our College of Engineering
IV.—Its More Recent Years; Engineering Experiment Station
By ARTHUR N. TALBOT, Professor Emeritus
In this final installment the developments of
the period from 1890 to beyond 1920 in de-
partments not mentioned in the February num-
ber will first be described.
OTHER DEPARTMENTS
Architecture
PROFESSOR N. Clifford Rlcker's part
in establishing and developing the
department of architecture through its
earlier history (1870-1893) was told in
an earlier part of this sketch. Profes-
sor James M. White '90, continued as
the principal associate in the depart-
ment from 1890, giving' valuable service
principally as professor of architectural
engineering until after he was ap-
pointed University supervising archi-
tect. One of the great contributions of
Professor Ricker was the development
of the architectural library (officially
named the Ricker Library of Archi-
tecture in 1917), which for the pur-
poses of the architectural student is
said to have no superior in the world.
Upon the retirement of Professor Rick-
er from administrative duties in 1910,
Frederick M. Mann became head of the
department and served until 1913, when
he took a similar position at the Uni-
versity of Minnesota. Since 1913 Lor-
ing H. Provine '03, has served very
acceptably as professor and head of the
department. Of others who have given
service to this outstanding department
may be mentioned Cyrus W. Palmer
'12, professor of architectural engineer-
ing and Rexford Newcomb '11, now
dean of the College of Fine and Ap-
plied Arts, who has made contributions
to the history of architecture. The
architectural building on the south
campus erected in 1927 gave new fa-
cilities and opportunities in architec-
tural instruction. The department of
architecture has maintained unexcelled
standing among the architectural
schools of the country. In 1931, the
work in architecture was united with
other departments into the College of
Fine and Applied Arts.
Physics
From the time of the first professor-
ship in engineering in 1870, physics has
fortunately been considered to have
basic relations with engineering. In-
struction was coupled with mechanical
engineering for many years, then with
mining engineering, and from 1889 to
1898 with electrical engineering. Rela-
tively a strong department from the
beginning, it became more important
with time. The larger quarters pro-
vided with the construction of Engi-
neering Hall soon became inadequate,
and the Physics Laboratory built in
1909 provided improved opportunities.
Through the years the department has
held high standing for excellence of in-
struction and quality of research. Pro-
fessor Albert P. Carman, a scholar and
administrator of note, gave devoted
service as head of the department of
physics from 1896 until his retirement
in 1929. Of other members participat-
PROF. A. N. TAI.ISOT
BORN IN Cortland, Illinois, Octo-
ber 21, 1857 of English parentage.
A graduate of the University of
Illinois in civil engineering in 1881.
After four years on railroad location,
construction and maintenance in the
West, he began his life work as a
teacher of engineering. Unusual ability
and discriminating judgment made him
an active participant in the development
of the College and of the University.
In 1926 he was made Professor Emer-
itus, but he continues to be actively
engaged in research.
He helped to organize the Engineer-
ing Experiment Station. He wrote its
first bulletin and is the author of more
than twenty-five other bulletins, many
of which are considered classics in
their fields. He has world wide fame
for investigations in many fields: rain-
fall and runoff, sewage disposal, hy-
draulics, brick, timber, concrete, and
reinforced concrete, stresses in build-
ings and stresses in railroad track.
Recognition has come through the
conferment of honorary degrees by the
Universities of Pennsylvania, Michigan
and Illinois, by honorary memberships
in eight leading engineering societies,
by five medals and awards and by his
election as President of three national
engineering societies.
He was recently made honorary
member, of the American Railway En-
gineering Association. "In recognition
of his enduring achievements as edu-
cator, writer, scientist and for out
standing contributions to the science
of engineering."
ing in building up the name of the de-
partment may be mentioned Charles T.
Knipp (1903-) in the electrical side and
Floyd R. Watson (1902-) in the acous-
tical line.
Engineering Drawing
General engineering drawing, another
service department and one of the first
of the kind in engineering schools,
gradually took form as time went on.
II was given impetus by James D.
Phillips '93 (now business manager of
the University of Wisconsin), who was
in charge from 1893 to 1902. The op-
portunity to become acquainted with
the freshmen and learn their condi-
tions and characteristics and aid and
influence their start in engineering has
been accepted as a duty by the staff.
In the later years the head of the de-
partment has also been assistant dean
of the college. Harvey H. Jordan has
been closely connected with this work
since 1911, and has been head and as-
sistant dean since 1917. He has made
the instruction an important and inte-
gral part of the engineering courses in
a way that has influenced the attitude
and interest of the student.
Mechanics
Theoretical and applied mechanics
was made a department in 1891. Com-
bining instruction in mechanics for all
engineers into one service department,
which has now become common in
most large engineering schools, has
proved to be an advantageous arrange-
ment. Interest in the subject, profici-
ency in instruction, and progress in
analytical and experimental research
have resulted. Improved texts on ana-
lytical mechanics and resistance of ma-
terials have been written and the lab-
orties of hydraulics and testing mater-
ials have been developed anil many
new and valuable devices and special
pieces of experimental apparatus have
been designed and constructed for in-
structional and investigational work.
Starting with a single 100,000-lb.
testing machine of the early kind, in-
stalled in 1888, expanding somewhat in
1893, and going on to the 600,000-lb.
testing machine of 1905 and the 3,000,-
000-lb. testing machine of 1929, the
materials testing laboratory has kept
well in the van among engineering
schools. Similarly the hydraulics lab-
oratory from a small beginning in
1892 to a larger installation in 1902 on
the completion of the Applied Me-
chanics Building and the further ex-
tension in the new Materials Testing
Laboratory in 1929 has had a unique
development, excelling in quality and
variety as an instrument for instruc-
tion and for investigational purposes.
In research, the output in reinforced
concrete beams, slabs, columns, foot-
ings, pipes and frames, in tests of
stone, brick and concrete, in investiga-
tion of cast iron and steel columns, in
fatigue of metals and transverse fis-
sure in rails, and in a variety of other
experimental and analytical work has
contained contributions to knowledge
that are highly valued by the engi-
neering profession. Various contribu-
tions to experimental hydraulics rank
well in usefulness.
A feature of the department's history
worthy of mention has been the selec-
tion and development of staff members
who have greatly aided in upbuilding
the standards of the department and of
others who have gone to conduct im-
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portant work elsewhere. Space is not
available to name the many who have
worked so well .
RECENT YEARS
Since 1920 many changes have come
about and many developments have
been made in the College of Engineer-
ing; space is not available for detailed
mention. It has been a period of prog-
ress. Methods of instruction have been
studied and improved. The curricula of
the various departments have been ex-
amined critically and modifications
made. Among the newer curricula are
engineering physics, general engineer-
ing, and ceramics. Sanitary engineer-
ing' was transferred to the department
of civil engineering in 1926. The de-
partment of architecture was transfer-
red to the new College of Fine and Ap-
plied Arts in 1931.
In these years additions have been
made to the mechanical engineering
laboratories and to the Transportation
Building. The electrical engineering
laboratories were given largely in-
creased area and improved facilities,
as was the work in ceramics. The new
materials testing laboratory, first oc-
cupied in 1929, has furnished greatly
improved opportunities for both in-
struction and research.
This period has seen an enlargement
of the faculty of the college on both
the instructional and the research sides.
In particular there has been a gain in
the standards of preparation of the
younger members of the faculty. It is
noticeable, too, that very many of the
staff have grown markedly in qualifi-
cations and in reputation.
Changes have occurred in heads of
departments. Cullen W. Parmelee be-
came head of ceramic engineering in
1922; he had given effective service as
professor of ceramics since 1916. On
the resignation of Frederick H. Newell
in 1920, Ira O. Baker again took up
administrative duties in civil engineer-
ing. C. C. Williams '07, was head from
1922 to 1926 when he went to the Uni-
versity of Iowa as dean of engineering.
Next, Whitney C. Huntington, a grad-
uate of the University of Colorado, was
made head of the department : he has
continued to give effective service. Al-
fred C. Callen, who had been on the
mining faculty in 1914-17 with Profes-
sor Stoek and was professor of mining
engineering at West Virginia Univer-
sity after 1917, came back to Illinois
in 1924 as head of the mining depart-
ment. Melvin L. Enger '06, a member
of the faculty since 1907, became head
of the department of theoretical and
applied mechanics in 1926. Francis W.
l.oomis came from New York Univer-
sity in 1929 to be head of the depart-
ment of physics.
THE DEANSHIP
The office of dean of the college was
created in 1S78. The first dean was
Stillman W. Robinson, first professor
of mechanical engineering, who left
the University a few months after his
selection as dean. N. Clifford Ricker,
first professor of architecture served
from 1878 to 1905. For many years the
duties of dean were little more than
nominal. In the early days the dean
presided at the occasional meetings of
the small engineering faculty which
considered such matters as changes in
curricula, but the dean had little to do
with student affairs. With the coming
of President Draper in 1894, the dean
became a member of the executive
committee of the general faculty, soon
after named the council of administra-
tion, and later assumed other duties.
When Engineering Hall was first oc-
cupied in 1894, the dean began to look
after affairs connected with students
of the college.
With the further increase in number
of students, the volume of affairs had
grown so that when Professor James
M. White became dean in 1905 (still
giving part of his time to instruction
in architecture) it was found desirable
to employ a part-time assistant. In the
two years of his service before going
to new duties in charge of construction
and operation of the physical plant of
the University, Dean White made im-
portant contributions to the organiza-
tion and to the development of the re-
lations of the office with students and
faculty of the college. Dean White was
particularly successful in visioning the
needs of instruction and in organizing
relations with the student body.
When W. F. M. Goss came from
Purdue University as dean in 1907, the
dean's office became a full-time job
and an assistant dean also gave most
of his time to the office. Budgets, re-
lations with the various college depart-
ments, frequent representation of the
college in University affairs and in
public matters, increase in number of
students, and other developments com-
bined to increase the duties and re-
sponsibilities of the office of dean. The
committee of heads of departments,
which had been organized during Dean
White's incumbency, also became a fea-
ture of the administration of the col-
lege. After nine and a half years ten-
ure. Dean Goss resigned to accept an
important commercial position. Charles
Russ Richards, who had given six
years valued service as head of the de-
partment of mechanical engineering
and had served as acting dean during
two long absences of Dean Goss, be-
came dean of the college in January,
1917, and gave highly satisfactory
service for five and a half years, leav-
ing in 1922 to start his successful ca-
reer as president of Lehigh University.
Milo S. Ketchum '95, who had been
Basketball Champs
If there should exist any doubt as to the
class of '94 being one of the best outfits that
ever marched in front of a pile of diplomas,
this picture will surely dispell it. The C. E.
'94 basketball team was the champion of the
early '90 campus. We wonder what part the
familiar household implement played in the
group.
dean of the College of Engineering of
the University of Colorado and head of
the department of civil engineering of
the University of Pennsylvania and had
made a high reputation as a civil en-
gineer and as the author of a number
of widely used engineering texts,
served as dean from 1922 to 1933. This
period included a time of expansion and
improvement in buildings, laboratory
equipment and instructional and re-
search staff, as well as a further en-
hancement in the standing and repu-
tation of the College of Engineering
among the engineering schools of the
country ; for the advances Dean Ket-
chum should be given his share of the
credit. During the illness of Dean Ket-
chum in the last part of this period,
Assistant Dean Jordan, with the help
of the heads of departments of the
college, carried much of the burden of
the office and it is due Dean Jordan
that recognition of this service be
made. When Dean Ketchum retired last
summer to become research professor
of civil engineering, Arthur Cutts Wil-
lard, who had served very acceptably
since 1913 as assistant professor and
professor and as head of the depart-
ment of mechanical engineering be-
came acting dean. To those who know
the proficiency, energy, executive abil-
ity and other characteristics that he
has developed in the last twenty-one
years, it seems very fitting that he
should now be the president-elect of
the University of Illinois.
THE EXPERIMENT STATION
Its Origin
The action of the Board of Trustees
December 8, 1903 in establishing the
Engineering Experiment Station has
proved to be the beginning of one of
the most fruitful advances in the prog-
ress of the College of Engineering.
The state legislature in the session
earlier in the year had made an ap-
propriation of $150,000 for the main-
tenance and extension of engineering'
equipment for the biennium. Of this
the sum of $30,000 was allotted by the
Board of Trustees to the departments
for additional equipment, $43,000 for
the purchase of land and the erection
of two buildings, and the remaining
$77,000 for apparatus for advanced
work in engineering research. From
this beginning have come activities of
world-wide fame and notable and valu-
able contributions to the science of en-
gineering.
Professor Lester P. Breckinridge de-
serves the chief credit for conceiving
and advocating the project. For some
years he had been active in an effort
to secure federal aid and appropriations
for engineering experiment stations
similar to the agricultural experiment
station. Failing in this he proposed
that the University itself should estab-
lish an experiment station. It is said
to be the first experiment station of
the kind in the United States con-
nected with an engineering college.
Others have since been formed, but the
one at Illinois continues to be the lead-
ing institution of the kind.
Through the earlier years members
of the faculty and students had car-
ried on experimental research of vari-
ous kinds, especially after laboratory
facilities had been improved. The estab-
lishment of a research organization
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and the addition r>f equipment, to-
gether with a moderate allotment of
funds and a small staff of assistants,
put new zest into the search for new
knowledge and set new standards of
attainment.
From the beginning it came to be the
settled purpose that the nature of the
researches of this new institution was
to be thoroughly scientific, its aim to
establish underlying principles appli-
cable to engineering problems—not
merely to collect data and interesting
facts, not mere commercial tests, and
not material for propaganda. The re-
sults were to be given to the public
as definite knowledge and as contribu-
tions to engineering science. The qual-
ity and truth of the output were to be
safeguarded in all ways.
Its Production
From Bulletin No. 1, "Reinforced
Concrete Beams," dated September,
1904, to No. 262, "Flame Temperature
in an Internal Combustion Engine,"
dated October, 1933, the output of the
Engineering Experiment Station cov-
ers a wide range of titles, too numer-
ous to repeat here. A long list of bul-
letins dealing with concrete and with
reinforced concrete structural elements
have had a marked influence on the
formulation of principles and practice
in concrete construction. The fourteen
bulletins treating aspects of the fatigue
of metals constitute one of the prin-
cipal sources of our knowledge of the
phenomena of failure of metals by re-
peated application of load. Riveted
joints, I-beams and frames in flexure,
steel columns, welded joints, thin cy-
lindrical shells, elastic properties of
metals, the action of structural shapes
—these and others of the kind are rep-
resented. The arch bridge investigation
has been a striking and valuable re-
search. The tests of large timber means
gave important information, lacking
before this work was done. Experi-
ments on orifices, mouthpieces and
pipes, and the tests on the resistance
to flow through locomotive water col-
umns for a number of types of devices
were among the contributions in hy-
draulics. The hydraulics ami pneu-
matics of house plumbing gives a
glimpse into another field.
The numerous bulletins dealing with
the heating of buildings in its various
aspects, and the various fundamental
researches on insulating materials,
transmission and radiation of heat and
other questions relating to heating-
constitute an outstanding source of in-
formation in this field. Thermal prop-
erties of steam and other vapors and
various thermo-dynamic relations have
been treated. Boilers, furnaces, coal
burning, heat transfer have been given
experimental investigation.
Electrical researches have included
lamps, starting currents, electrolytic
iron and alloys, high frequency elec-
trical phenomena and radio communi-
cation.
Several bulletins give our best and
most authentic information on the re-
sistance to traction of freight trains
and passenger trains on both tangent
track and curves. Tests of locomotives
in the laboratory and tests of car
wheels and brake shoes have added im-
portant knowledge. A recent bulletin
on the locomotive front end gives a
valuable study of the devices used and
the draft conditions of this part of the
moving power plant.
The studies of coals and their min-
ing ami preparation constitute a large
and important contribution. The com-
position and classification of coal, stor-
age, and weathering, coking by new
processes, mine haulage and hoisting,
air quantities and energy losses, are
included in the subjects discussed. Em-
brittlement of steel in steam boilers
and its remedy and water treatment in
ice manufacture may be named as
samples of another line of work in ap-
plied chemistry.
Numerous researches in glass, por-
celain. Are brick, enamels, and other
matters in ceramic engineering have
added valuable contributions to knowl-
edge in the ceramic industry.
Acoustics of auditoriums, the sound-
absorptive properties of building ma-
terials and the correction of echoes,
and certain physical properties of ma-
terials are among the additions to
knowledge provided by the department
of physics.
While by no means covering the pro-
duction of the Engineering Experiment
Station in its thirty years' life, the
topics noted will give a conception of
the field of endeavor.
Its Methods
The investigations of the Engineer-
ing Experiment Station are conducted
by the special research corps and by
members of the teaching staff and re-
search graduate assistants. The re-
searches are generally carried on as
departmental activities. The bulletin
material available for publication is
very carefully considered as to quality,
value and form by special committees
and by the executive staff.
Soon after its formation, the man-
agement and the establishment of gen-
eral policies were vested in an execu-
tive staff composed of the director and
his assistant, the heads of the several
departments of the College of Engi-
neering, and the professor of industrial
chemistry. It was very fitting that Pro-
fessor Lester P. Breckinridge should be
the first director. When he left in 1909,
the dean of the college, W. F. M. Goss
was made director, and following him
Deans Richard, Ketchum and Willard
have held the position. Each has con-
tributed to the operation and develop-
ment and the continued upbuilding of
this virile and productive activity of
the College of Engineering which has
so greatly enhanced the reputation of
the school.
The limitations of this article will
not permit naming the very many who
have contributed to the published re-
sults—desirable as it would be to give
that credit—but in such a list would
be included the names of Parr. Mo. ire,
Schmidt. Wilson. Willard, Kratz, Good-
enough, Enger, Abrams, Slater, Seely,
Tykociner, Watson, Callen, Cross, and
many others.
CONCLUSION
As this is a sketch and not a historj
and as naturally the space allotted is
quite limited, there has not been op-
portunity to give details or to make
mention of many of the developments
in the college or of the accomplish-
ments of the many teachers who have
contributed to its years of progress.
It had been hoped that mention could
be made of the caliber and character-
istics of the student body and their ac-
tivities inside and outside of the class-
room, of activities in the various stu-
dent technical organizations and honor-
ary societies, and of the many ways in
which students are stimulated and en-
couraged.
Similarly, it would have been inter-
esting to make brief reference to the
variety of the work in which the grad-
uates have been engaged and to the
successes of alumni in many fields
and their influence upon the reputation
which the institution has acquired.
It seems proper here to remark that
throughout its history a characteristic
of the college has been the stress put
upon the need and the value of high
quality in instruction. As a policy the
merits of teaching ability have been
recognized. Not only productive schol-
arship but the stimulating and charac-
ter-making qualifications of the real
Lake Illini on Engineering Campus Intermittent
This view with the Health Service Station on the left and (he Materials Testing Lab on (lie right taken by Prof.
Babbitt shows the overflowing of the Boneyard on June 22, 1931. Lake Illini, so named by Prof. Itahhitt, was a result of
inch rainfall which occurred in 21 hours, 2.10 inches of which came in one hour.
II. E.
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teacher have been sought. A striking
feature of the success of the college,
which has contributed largely to its
lush standing, has been in finding, de-
veloping and retaining good teachers.
Withoul boasting, the conviction maj
be expressed that its fatuity as a whole
is not excelled among the engineering
schools of the land.
To watch the growth and develop-
ment of the College of Engineering
from a small beginning to mature stat-
ure, to see it go forward to high posi-
tion among engineering schools and
gain and keep a leading place—rating
well in the front rank in the land
—
has been a source of pleasure and grat-
ification.
In closing this historical sketch,
acknowledgment is made to Professor
Ira O. Baker's "Semi-centennial History
of the College of Engineering of the
University of Illinois" (in manuscript
form) as a source of many of the
statements of early history.
Curricula Given Include
All Phases of Education
School Costs Vary
It is surprising how wide a range of
budgets can be found among the stu-
dents on this campus. Some students
are living on less than $250 per year
while there are others who spend more
than $1500. It is interesting to note
how this wide variation is possible.
The expenses can be divided into
three divisions: tuition and fees, living-
expenses, and incidental and recrea-
tional expenses.
An engineering student pays a ma-
triculation fee of $10 when he first en-
rolls as a regular student. While the
University of Illinois does not make
any charge for tuition as such, yet the
incidental fee is usually considered by
the students as a tuition fee. This in-
cidental fee is $35 per semester for
residents of Illinois, or $62.50 each se-
mester for non-residents. In case a
student is the possessor of one of the
many scholarships he does not pay any
matriculation or incidental fee. Lab-
oratory fees vary, depending on the
curriculum, but will average about $20
per year. The cost of text books also
varies but can be estimated at about
$30 each year.
Board and room account for the
greater part of the budget. Fraternity
house bills average $50 while the inde-
pendent man can get room and board
for about $30 per month. By working
for meals these bills can be materially
reduced. However, relatively few jobs
are open for freshmen, and it has been
found advisable for new students to be
able to take care of their own expenses
for at least the first semester.
In the third division are placed in-
cidental and recreational expenses
which include hospital association
membership, an athletic book, laundry.
supplies, and recreation. The average is
about $70 for the year with the sky
as the limit.
Summing up all the expenses listed
above it is found that a student can
get by on less than $500 a year, and
about $700 if he is a fraternity man.
By working, the student can cut his
expenses down to about $300 to $400.
A man who must be largely self-sup-
porting should expect to devote at least
Ave years to his engineering curricu-
lum.
By PROF. H. H. JORDAN
Assistant Dean of Engineering
BROADL/Y speaking, each course of
study (curriculum) of the College
of Engineering is constructed around
or embodies three main objectives. This
is true regardless of the branch of en-
gineering a particular curriculum is in-
tended to prepare graduates to enter.
In general, we may say these objec-
tives are best characterized by the
words professional, vocational, and so-
cial or cultural. Considered from the
standpoint of the future requirements
of our American life and the contribu-
tion which the engineer must make to
its enrichment, it is readily seen that
each objective must be given due em-
phasis in the curriculum through the
inclusion of those subjects that will
furnish the young engineer with the
necessary scientific knowledge and
techniques and the appreciation of the
social and cultural values in life, that
will enable him to build a satisfactory
superstructure of engineering experi-
ence and social service upon these
foundations.
Strange as it may be to the unin-
formed, each of the thirteen curricula
offered by the College emphasizes these
three objectives in somewdiat equal pro-
portion, although the ultimate objec-
tive in all of them must, of course, be
the professional. This was not always
the case. Formerly the vocational as-
pects of engineering predominated in
all curricula. Students took engineering
because they were insured of a "job"
when they graduated, and it did not
matter so much whether they reached
a professional status in engineering
practice ultimately or not. It was of
small concern also that the social and
economic elements in our civilization
were getting out of adjustment and
falling behind the rapid progress which
was being made on the side of material
benefits to mankind.
More recently, social and economic
maladjustments of the industrial age in
which we live have required the engi-
neer to give more and more consider-
ation to these aspects of life in his
professional practice. Colleges are
forced to consider demands for longer
curricula, for new courses of study
such as public administration, indus-
trial relations, and the like, and, with-
al, to consider suggestions for dual pro-
grams of study gaged to the differences
in the vocational stimuli and abilities
of the students themselves. Space does
not permit a discussion of the relative
merits of these interesting proposals.
The first two years of each of the
thirteen curricula of the College are
practically alike. Small variations in
the. second year help to orient the stu-
dent in his chosen field and to give
him some knowledge on which he can
begin, through slimmer employment,
the long road of practical experience
so essential to the highest professional
success. These first two years are used
to lay the foundations of a broad sci-
entific, cultural and vocational train-
ing. The educational values and dis-
ciplines of this period can be utilized
in any walk of life as well as in engi-
neering.
Drawing, Descriptive Geometry. Rhe-
toric, Chemistry, Physics, Mathematics,
and Mechanics are combined and cor-
Graduation Scene
related with elementary engineering
courses into a training that has sales
value and at the same time furnishes
a solid base upon which to rest the
more specialized or professional train-
ing of the last two years.
Curricula Offered
The newest curriculum of the Col-
lege, namely, Agricultural Engineering,
was announced at the beginning of the
second semester of this year. It is in-
tended to prepare young men to handle
problems relating to the design of farm
machinery, land drainage and conser-
vation, and to the building of farm
structures. Already six students have
enrolled in the curriculum.
The curriculum in Ceramics, designed
to prepare men for work in the labor-
atories of the numerous ceramic indus-
tries and for research, and the curricu-
lum in Ceramic Engineering, designed
to prepare men to build and operate
ceramic plants, have become very at-
tractive to young men in the last few
years. Enrollments have steadily in-
creased until the department is now
the fourth in size in the College. Schol-
arships for men of high standing in
high school will continue to augment
these enrollments now well past the
one hundred mark.
The professional work of the civil
engineer brings him into contact with
many phases of public and private life.
The five special options in the senior
year of this curriculum are indicative
of the variety of opportunities pre-
sented to graduates of this department.
They are: Highway, Hydraulic, Sani-
tary, Structural, and City Planning.
The enrollment in all options is 243,
making the department third in size
in the college.
Training in electrical engineering is
along two main avenues, namely,
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power machinery and electrical com-
munication. The latter road is proving:
more and more attractive to young:
men of imaginative and research abil-
ities. The largest enrollment of the
College exists in this department,
amounting to 290 students.
The work of the mechanical engi-
neer is extremely varied and import-
ant in modern life. Steam power plant
design and operation, machine design,
refrigeration, heating and ventilating,
and industrial relations are emphasized
in the curriculum. Two hundred and
forty-five registered students places the
department in second place.
Two curricula are offered in the Min-
ing Engineering Department, one in
metallurgy and the other in mining en-
gineering with options in coal and ore
mining, mining geology, and mine ad-
ministration. The enrollment is steadily
increasing on the metallurgical side.
Railway engineering is divided into
three branches with curricula offered
in each, namely, civil, electrical and
mechanical. Facilities for instruction in
this department include a locomotive
testing laboratory, a test car, and a
brake shoe testing laboratory, making
it the best equipped department of its
kind in the country.
A curriculum in Engineering Physics
offers opportunity for intensive study
in the sciences that underlie engineer-
ing practice particularly in physics and
mathematics. The character of the
courses included in the curriculum
makes it a very attractive course of
study to those of research tendencies.
For students who do not care to spe-
cialize in the design phases of engi-
neering to such an extent as is re-
quired in the curricula described above,
the curriculum in General Engineering
if offered. Emphasis is given to the
business side of engineering and in-
dustry through sequence of courses in
economics, money and banking, and the
like. Free electives provide a means for
developing any special interest the stu-
dent may have.
Chemical Engineering is given in the
College of Liberal Arts and Sciences.
Equipment Complete in All
Departments ofEngineering
By SIDNEY SCHNITZER '35
EVERYTHING else being equal, it is
the engineering school with the
best, most complete, and most modern
equipment that will produce the best
engineers. Engineers are practical men
who must know the theory and tech-
nique of dealing with materials and
machines; and it is, therefore, that the
nature of the training that they receive
in working in laboratories and shops
Alma Mater
during their college days is so import-
ant in determining their probable suc-
cess afterward.
In this matter of equipment the Uni-
versity of Illinois College of Engineer-
ing is equalled by few institutions of
its kind for completeness and ade-
quacy. Tin' department of mechanical
engineering, to mention only one of the
departments that have complete as-
sortments of apparatus and machines
peculiar to their respective fields, has
among its equipment simple and com-
pound slide-valve steam engines, Cor-
liss steam engines; gas, oil, gasoline,
and Diesel engines, including a Reo
six-cylinder automobile engine, a Hupp
eight-cylinder, and a Cadillac V-S
;
steam turbines, including a 100 kw.
Terry type; steam injectors; heating
and ventilating, air-conditioning, and
refrigerating apparatus and machinery
a room specially equipped so that the
effects of various steam radiators on
the air temperature and circulation
may be observed and studied; another
equipped room:—this one, however,
contained in an immense ice-box to
give the effect of winter weather; an
entire residence where research in
warm-air heating and air-conditioning
is carried on ; and a 40- hp. belt-test-
ing machine for testing the power-
transmitting ability of drive belts.
Electrical Engineering
Another department of the college
whose equipment is remarkably com-
plete is that of electrical engineering.
The dynamo and motor laboratories
contain alternating and direct-current
motors and generators of every stan-
dard type, ranging in size from those
of fractional horsepower to ones of 15
and 25 horsepower, and control equip-
ment for studying the operation and
characteristics of any of these ma-
chines.
Other instructional and research lab-
oratories of the department of electri-
cal engineering are the communica-
tions laboratory, where the character-
istics of telephone lines and subsidiary
apparatus are studied (the effect of a
300 mile telephone line being obtained
by a special piece of apparatus); the
illumination laboratory, which contains
photometers, light fixtures, a sign dem-
onstration panel, a show-window light-
ing demonstration box, and numerous
other pieces of special equipment ; a
vacuum tube laboratory where vacu-
um tubes and their circuits are studied;
a radio communications laboratory,
containing the equipment of the Uni-
versity's short wave station, W9TH
(80 m., 3938 kc, 250 watt), a 250 watt
television transmitter, and a group of
wave meters, condensers, oscillators,
and other apparatus for studying the
principles of radio communication.
Despite the extent and value of this
and other equipment to be mentioned
later, there is no building among the
College of Engineering group that sur-
passes the new Materials Testing Lab-
oratory for adequacy and quality <>r
the apparatus contained therein.
Mechanics
For the testing of the strengths of
materials the department of theoretical
and applied mechanics has among its
equipment a 3,000,000-lb. capacity. 19%
foot high, tension and compression
testing machine, the largest of its kind
east of the Rockies. It may be used in
testing heavy structural members,
columns, car couplers, masonry piers,
and so forth. For work of a more ordi-
nary nature there are a 600,000-lb. test-
ing machine, taking pieces up to 25
feet in length, and a number of ma-
chines of capacities ranging from 300,-
000 to 50.000 lb. In addition to the fore-
going, which are machines for measur-
ing the forces necessary to crush or
pull apart test specimens, the labora-
tories contain machines for testing the
twisting strength, the hardness, the re-
sistance to impact, or the resistance to
repeated bending of any material. In
connection with the latter type of test
the machines are arranged to operate
continuously night and day, the long-
est test made to date having had a
duration of too days (and nights) with
about 1,250,000,000 reversals of stress.
Laboratories housing machines ami ap-
partus for the making and testing of
concrete are contained in one part of
this building, while in another the de-
partment of civil engineering has its
highway laboratories, where complete
equipment for the testing of asphalts,
road tars and oils and similar sub-
stances is kept : a stone-testing labora-
tory; a calibration room.
A department so rich in equipment
that its 4-story building, with a floor
space of 4 7,000 square feet, is crowded
to capacity is that of physics. Com-
plete apparatus for all the ordinary ex-
periments in magnetism, optics, elec-
tricity, mechanics, and other branches
of physics is provided. Resides these,
there are many pieces of research
equipment, including the world's largest
grazing-incidence vacuum spectograph
which is a device for studying the
ultra-short wave radiations from atoms.
A special feature of the Physics build-
ing is the acoustics laboratory.
Railway Engineering
One of the few locomotive-testing
laboratories in the world; a steam-
railway dynamometer car (owned joint-
ly with the Illinois Central Railroad)
of 05.000 lb. tractive effort capacity,
with apparatus that produces a graphic
record of time, speed, train line and
brake line and other conditions during
a test; an electric test car. in which
data on speed, time, voltage, anil so
forth, may be taken—these are some
of the boasts of the department of rail-
way engineering. Other equipment,
smaller but almost equally important.
are the brake-shoe testing machine,
the drop-testing machine (for testing
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rail joints, wheels, car couplers, and
other parts built for withstanding
shock), a complete set of equipment for
a standard electric street car, a mer-
cury-arc rectifier, a headlight genera-
tor, ami a motor-generator set.
The department of mining engineer-
ing possesses a complete variety of
equipment with which applications of
the principles of coal and metal min-
ing, coal preparation and ore dressing.
and metallurgical engineering may be
demonstrated. Equipment for taking
field samples of coal; apparatus and
equipment for making" chemical and
thermal tests of coal and gas; machin-
ery for crushing and pulverizing' coal
and for the separation, flotation, filter-
ing, and drying of ores; ventilation and
safety apparatus; some representative
types and miniature models of loading,
haulage and hoisting' machinery; drill-
ing machinery, surveying apparatus.
blasting supplies, and one of the largest
general collections of designs of min-
ing and metallurgical machinery in ex-
istence, are some of the outstanding
features of the mining engineering- lab-
oratories and offices.
Ceramic Engineering
The buildings of the department of
ceramic engineering contain a complete
assortment of equipment, which is the
equal or better of any other in the
country, for the manufacture of pot-
tery, bricks, enamels, and other cer-
amic products. The list of laboratories
includes the ceramics materials labor-
atory, where the properties of these
substances are investigated and
studied: the pottery laboratory, where
the preparation of body mixtures and
molding of pottery and chinaware are
demonstrated; the enamel laboratory.
equipped to give instruction and carry
on research in all branches of vitreous
enameling; the structural clay prod-
ucts laboratory, where bricks are
molded; the kiln laboratory, equipped
with several sizes of kilns for the
burning of the ceramic products made
in some of the other laboratories; and
the drying, microscopy, and research
laboratories.
No technical school would be com-
plete without at least some instruction-
al shops, and so it is that the College
of Engineering shop laboratories in-
clude a pattern design room, a com-
plete foundry, a foundry-sand testing
laboratory, a large machine shop, a
wood shop, and a heat-treatment lab-
oratory. All of the castings used in the
machine shop are cast in the foundry.
The machine shop, in addition to at
least one example of every kind of ma-
chine tool in common use, possesses a
group of special testing devices where-
by the forces and energy required to
operate machines using different cut-
ting tools may be measured.
In the foregoing account, an attempt
has been made to outline the nature
and extent of the laboratory equipment
of the College of Engineering. Space
and other considerations have forbid-
den too detailed or too technical a des-
cription. It may be readily seen, how-
ever, that the variety and number of
laboratories, the completeness and mod-
ern character of equipment, and an
instructional staff of the highest qual-
ity combine to rank the College of En-
gineering of the University of Illinois
among the leaders in engineering edu-
cation in the United States.
Prominent Alumni
In the Engineering World
By ROBERT P. STEVENS '34
E. E. Barrett
You no doubt have heard it said that
we are indued by our actions. In a
similar sense, we might say that the
College of Engineering at Illinois is
indued by those in the field who are
putting theory into practice. Illini are
everywhere, all over the world, and it
is the exception rather than the rule
in failing to find Illini as members of
large engineering firms, in large cor-
porations, railroads, and other diversi-
fied lines—we have graduates every-
where. Perhaps that is why you came
to Illinois rather than to some other
school nearby, feeling that because of
the reputation of its graduates Illinois
was better than any other choice you
might make. In a brief survey, we will
glance at a few of her outstanding
men.
E. E. Barrett, C. E. '93. is a past-
president of the university board of
trustees. From 1900
to 1904 he was civil
engineer for Fair-
banks. Morse and
Company. Since
1904 he has been
with Roberts and
Schaefer Company,
Chicago, and is now
president and a di-
rector of this large
firm. He is the in-
ventor of auto-
matic skip devices
for handling coal in
power plants throughout the country.
S. W. Stratton. M. E. 'S4, who died
less than two years ago, was president
o f Massachusetts
Institute of Tech-
nology from 1923-
30. Previous to this,
he was director of
the U. S. Bureau of
Standards in Wash-
ington. D. C, from
19IH-23.
Colonel Lincoln
Bush. C. E. '88, was
chief engineer of
the D. L. & W.
railroad from 1903-
09 and is the inventor of the Bush
Train Shed, an important item in mod-
ern railroading. During the war, he
served in the Q. M. C. of the U. S.
army in charge of building 21 term-
inals and warehouses, a $234,000,000
project. He is now a consulting engi-
neer in East Orange, New Jersey.
W. L. Abbott, M. E. - S4, served his
alma mater on the Board of Trustees
from 1904-23, being president for 14
years. From 1894-99 he was chief en-
gineer in charge of power houses for
the Commonwealth Edison Company.
He has been chief operating engineer
of this great utility ever since, also
serving as president of the Utilities
Research Commission.
'Way back in '73, J. A. Ockerson,
a native of Sweden, graduated in civil
engineering. He was U. S. assist-
ant engineer on the Eads jetties in
S. W. Stratton
1876, helped survey the Mississippi
river from 1879-87, and became a mem-
ber of the Mississippi River Commis-
sion, the forefathers of the Mississippi
Waterway of today. The Great Lakes
were also surveyed in 1871-79 with his
assistance. He died in 1925, a famous
man.
Of the well-known bridge builders
who are Illini, we find M. B. Case. C.
E. '06. who has been engineer of con-
struction on such spans as the George
Washington bridge at New York City,
the Delaware river bridge at Philadel-
phia, and the Kill van Kull arch at
Bayonne, New Jersey.
R. E. Doherty, E. E. '09, was last
year appointed as Dean of the School
of Engineering at Yale. He was a
working associate of Dr. Charles P.
Steinmetz at General Electric Com-
pany and has been with the company
up to the time of his appointment. He
has a keen interest in education, at
one time being chairman of the edu-
cational committee of the A. I. E. E.
One of the younger group of gradu-
ates who is very well known is also a
bridge builder. R. G. Cone, C. E. '22,
has managed the construction of the
Ambassador bridge at Detroit and the
Tacony-Palmyra span over the Dela-
ware. He is now mighty busy with the
Golden Gate Bridge at San Francisco.
John J. Rutledge, E. M. '94 is chief
mine engineer for the Maryland Bu-
reau of Mines. After graduation from
Illinois he managed coal mines for sev-
eral years. In 1900 he went to Johns
Hopkins where he received his Ph. D.
in geology. He went with the Techno-
logical Branch of the U. S. Geological
Survey in 1909. The Bureau sent him
to McAlester, Okla.. in 1913 as district
mine engineer for the southwestern
district. later transferring him to
experiment station work at St. Louis
and then to Urbana, serving until 1922
when he received his present position.
C. B. Burdick, C. E. '95, of Chicago
has been engaged in the construction
of works for water supply, flood re-
lief, water and sewage purification in
over 200 cities. During the war he was
supervising engineer for construction
of Camp Grant, Rockford, the Picric
acid plant at Little Rock, Arkansas,
and Camp Las Casas, Porto Rico.
Edward .1. Mehren, C. E. '06, is an
engineer of note. He was a member of
the party that lo-
cated the Chicago,
Milwaukee and Pu-
get Sound railroad
in June - Novem-
ber, of 1906. He is
a former editor of
the Engineering
News - Record, and
for several years
was vice - presi-
dent of the Mc-
Graw - Hill Co. At
E. .1. Mehren present Mr. Mehren
is president of the Portland Cement
Association.
WHO'S WHO IN ILL
Richard M. Radl
Melvin A. Dobbs
Romaine B. Hutton
R. M. RADL is perhaps the most versatile of our
Engineering students. He plays the hass fiddle for the
University Concert Hand, and is a member of the Amer-
ican Federation of Musicians. As a member of Mask
and Bauble, he appears in some of the Theatre Guild
plays and works on committees for other plays. When
he isn't working M. E. problems, in the hope that he
will graduate this semester, he may generally be found
over at the Theta Upsilon Omega house eating or sleep-
ing. If that fails he is sure to be somewhere making a
charcoal sketch. He is a member of those privileged
prayers, the Mu Pi Sigs.
M. A. DOBBS has already made himself known as
one of the best presidents the A. S. C. E. has ever had.
Last semester he served that group quite ably as secre-
tary, and presided over Chi Epsilon meetings as presi-
dent. When Mu San gets together to harmonize on their
"Sweetheart" song, it is rumored that Mel holds down
his end of the harmony in a manner that would arouse
envy in the hearts of the Mills brothers. When Mel
graduates a full fledged Civil Engineer this coming
June, he will have a slight breathing spell and will then
become Mrs. Dobbs' husband. He hopes to have a posi-
tion with a firm who employed him during a break in his
schooling.
ROMAINE B. HUTTON finds time for many
things other than completing his General Engineering
education. He is a member of the Ulini Board of Con-
trol, that group who select editors and managers for
all of the campus publications, and served on the power-
ful Dance Supervision committee. His sophomore year
found him helping with the Cotillion, and at present he
is delving into the matter of senior breakfasts. He can
visually be found at the Theta Tau dinners, and is in-
variably convicted of attending the Chi Beta's prison
dance. Hut is a member of the advanced corps, and
claims he is an honorary member of Alpha Chi Omega.
He will have a position with G. E. when he graduates.
The Ceramic Engineering depart-
ment is harboring a potential great
distance runner in Paul Talbot, a
sophomore. He has won his nu-
merals in both traek and cross-
country in his freshman year and
has already annexed a 1 etler in
cross-country. At present he is re-
porting out to (he stadium every
night in an attempt to become fast
enough to win another letter, this
lime in traek. The turkey run of
1M33 found Paul running a good
third. His only interest other than
engineering naturally is athletics.
When Harold A. Wallace isn't busy
furthering his engineering ability, he
finds many things he ought to be
doing. He is on the Military Council
and the Military Ball committee, the
Brigade staff, and president of the A.
A. I '. He also is a member of the A. S.
< '. E. and president of the Coast Ar-
tillery club. Tan Beta Pi. Scabbard and
Blade and Pershing Rifles declare that
he makes an excellent addition to their
ranks. Hal is an independent and is
very interested in sports, going out
for varsity football in his sophomore
year. He will graduate from civil en-
gineering this June.
When the fencing season closed, R.
J. Epstein finished his career as one of
the greatest college fencers ever de-
veloped. He has won three successive
conference individual championships,
and has served the IUini fencers as
their captain in 1932 and 1933, and as
co-captain in 1934. He was made a
member of Phi Eta Sigma his fresh-
man year, and is now a member of
Tau Beta Pi. When he can spare time
from his feminine admirers, he can be
found at his fraternity, Phi Epsilon Pi,
at a Chi Epsilon meeting', or someplace
"just tinkering" with radios. When he
graduates this year, he is going out to
set the world afire with his Civil En-
gineering ability.
(iene W. Losee, a senior mechan-
ical engineer, claims he likes to
play polo and to hunt, hut he came
to the wrong school if he really
wants In hunt. His fraternity, Phi
Sigma Kappa, finds him a ureal
help when they are defending their
honor on the basketball floor or
on the baseball diamond. Gene is
president of Pi Tau Sigma, treas-
urer of Theta Tau and a member of
the A. S. M. E. and Skull and
Crescent.
Across the country club, up and
down hills, and around cornfields,
Elton Williams ran this fall to win
his spurs (and numerals) as a
cross country runner. Besides his
distance running, freshman Elton
sings in the Men's glee club and the
Wesley Foundation choir. Another
engineering addition to the lllini
sports world.
Rexford Newcomb Jr., has done more
on the campus during his two and a
half years here than most of us do
during our entire stay. He is a member
of Arepo. Caisson Club, Scabbard and
Blade, Pierrot, Tomehawk. the Union
Cabinet, the campus scout praying hon-
orary—Mu Pi Sigma, and is president
of the Junior Independent Council. He
was executive chairman of Dad's day,
ami co-chairman of the publicity com-
mittee for Homecoming. He has stand
out over the lights of the Little Theatre
in the casts of "Hit the Deck" and
"Cold in the Hills," and has worked
on the production staffs of many of the
other campus plays. Rex is red headed,
has to duck when he yoes through
doors, is a ceramics engineer, and hopes
to be able to leave here in a year or
so.
JGINEERING WORLD
Winnie N. Foster
Robert A. Fulmer
Tilford A. Olson
T. A. OLSEN is a man of main' affairs. Witness
some of his titles: corresponding secretary of Chi Epsi-
lon, past president of Tau Nu Tau, past Master of
Initation of Tau Beta Pi, and member of A. S. C. E.
At present he is president of the smarties society, Tau
Beta Pi. Tillie has found time to run around enough
to make himself well known all over the campus. He is
a member of Military Council, Independent Council and
was a member of the Junior Prom committee last year.
He says his hobby is elevating hades, (not his exact
words) and hopes he will know enough Civil Engineer-
ing to graduate in June. Tillie is undecided yet who he
will aid with his labors.
R. A. FULMER took upon himself much of the re-
sponsibility for the 1934 Electrical Show when he ac-
cepted the position of business manager. If the Electri-
cal Show had not been a tremendous success, it
would not have been the fault of Bob, who had indus-
triously skipped here and there (and classes) all over the
middle west rounding up exhibits for the show. He is
sending up fervent prayers that the work he missed
won't lag so far behind that he will be among those
missing when the sheep-skins are doled out this June.
Bob is a member of Sigma Tau, and when he can span-
time from his championship ping pong, he attends to the
arduous duties of the presidency of Eta Kappa Nu.
W. N. FOSTER is one of the best students the
Engineering College has had for some time. He made
Phi Eta Sigma his freshman year, and Tau Beta Pi his
junior year. He was president of Tau Beta Pi last se-
mester and has recently been taken into Phi Kappa Phi,
all university honorary. He is also a member of Pi Tau
Sigma and the A. S. M. E. Winnie lives in Fisher and
drives to and from school every day. He has time for
coin collecting and reading but not for shows or women.
A job is waiting for him with the Caterpillar Tractor
Company as an expert Mechanical Engineer when he
graduates this June.
Robert P. Stevens is a man of varied
interests. He will graduate from Cer-
amic engineering this June, probably
to begin work in a ceramics plant. On
the campus his activities have been
quite numerous. He has sung in the
glee club for some time and was for-
tunate enough to be taken on the club's
1933 summer tour. He is a member of
Keramos, the S. B. A. C. S. and has
been on the University Concert and
Entertainment board for the past two
years. When his other activities per-
mits, he stays away from the Delta
Alpha Epsilon house long enough to
help out the Technograph and the Y.
M. ('. A. He says that his hobbies are
stamps, geology and geography.
When you are counting over the
outstanding engineers don't forget
\V. 1.. Eddy '36, whose musical abil-
ity has won a place lor him in Illi-
nois justly famous concert band.
Eddy is a member of Phi Eta Sigma,
Phi Alpha Chi, Adelphic, and Syn-
ton. lie is studying to become an
electrical engineer, and likes to take
radios to pieces to see what makes
static. I guess he gets them back
together again.
When H. G. Heubaeh graduates
from Mechanical Engineering this
June, the engineers will lose one of
their few campus politicians. He
has served on the Sophomore In-
formal and Junior Prom commit-
tees. He is quite interested in mili-
tary and is a member of the Coast
Artillery Club and Scabbard and
Blade. You can find him in the M.
E. labs or at the Delta Sigma Phi
house, except on the Thursdays
that Theta Tau chooses for their
dinner meetings.
Jimmie Stein has had a gym full of
spectators holding their breath while
watching his daredevil balancing acts
between halfs of the basketball games.
If you want to see him performing on
the unicycle, on the high ladder, or
doing ony of his many other balancing
acts, attend the Interscholastic Circus.
He will perform all of his tricks for
you at that time. Jimmie was able to
balance his time, as well as himself,
so successfully that his name was
added to the rolls of Phi Eta Sigma last
year. He is a sophomore electrical en-
gineer and declares that he likes to ex-
periment with electricity and photo-
graphy.
Wally Strakosh is one of those fellows
that can do everything, and do them all at
the same time, too. As well as getting
good enough grades to make Phi Eta
Sigma, and Pi Tau Sigma, he has
worked hard enough on The Daily Illini
to win a coveted junior job on the busi-
ness staff. Sachem, Skull and Crescent,
and Alpha Delta Sigma demand the time
(if any) that he can spare from the Illini
and the pursuit of his M. E. studies.
Wally eats and sleeps over at the Phi
Kappa Psi house. At present Wallie is
running around trying to convince the
Illini Board of Control that he is the
logical man for the business managership
of The Daily Illini. Get going Wallie,
and hold up the honor of the Engineer-
ing College.
Harry Stern has just finished a
successful season as co-captain of
the fencing team. Harry has been
fencing for Illinois for the past few
years. He has won his letter as a
fencer, and is a member of the
Tribe of Illini. He spends a great
deal of time bending over his desk
in Engineering hall trying to im-
prove his civil engineering designs.
His fraternity, Phi Epsilon Pi,
hates to see him leave this year.
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Recreation of
Available on
LAST MONTH, on March 2, the Uni-
versity of Illinois climaxed with an
inspiring celebration its sixty-sixth an-
niversary as one of the greatest insti-
tutions in the United States. Sixty-six
years is not an impressive age for a
Universitj when we compare it with
Harvard, 300 years old, Michigan and
Missouri, almost 100. Overseas, the
grandfathers of education, the Univer-
sities of Glasg-aw and Oxford, are 500
and 70(i years old strongholds of anti-
quarian culture and education.
But, if we hold foremost the spark-
ling development of the University in
its youth, we will have more than the
imagination can muster to picture what
new heights it may reach in its later
years. From the bleak, brick village
schoolhouse, called the "Universitj
Building," erected on virgin prairie
sod in 1867, the University of Illinois
has vaulted through a half a century
into the expansive layout of 93 build-
ings.
In the early years the students lived
as well as learned in the "University
Building-." The latest census counts 109
fraternities, sororities, and organized
houses which provide comfortable liv-
ing quarters combined with an atmo-
sphere of friendly brotherhood and mu-
tual interest in college life. But, of all
the interesting queries as to conditions
prevailing at Illinois, to a prospective
llhni the most pertinent probably is:
The Broadwalk
".lust what sort of material and equip-
ment and facilities do you offer to as-
sist the student in his work, and under
what conditions does he study and
play?"
The most frequented student and fac-
ulty accommodation on the campus is
probablj the University Library, shelv-
ing over a million volumes and peri-
odicals including the recent addition of
the late John Phillip Sousa's complete
collection of books ami literature on
music-. The- main library is a beautiful
lour story building, Georgian in archi-
tecture in conformity with the plan for
I he south campus development, with
large reading rooms, comfortable and
serene in their dignity.
The next handiest facility of the Uni-
versity, perhaps equally as busy and
more popular, because it offers play
All Forms
Illini Campus
and games as a relaxation from the
monotony of study, is the group ol
Men's and Women's gymnasiums. For
a small semester fee the University
grants the student wide privileges and
beneficial opportunities to use the
gyms, courts and athletic fields. Tired
of indoor activity our robust student
sportsman has access to 59 tennis
courts or the University nine-hole golf
course.
The ice skating rink, the third larg-
est indoor rink in the world, has proven
memorial to Illinois war heroes built
by contributions from students, alumni,
faculty and friends of the University,
Illini Memorial Stadium
to be one of the most popular spots on
the campus for student recreation.
The mammoth Illinois Stadium, a
Grange with the Ball
was dedicated in the fall of 1924 at the
Illinois-Michigan football game. It was
at this game that Red Grang-e gave Ins
first demonstrations of his ball carry-
ing- ability. Illinois has won many Big
Ten championships.
The University has always encour-
aged the establishment of campus
churches, so that now practically everj
belief and creed is represented, and
many of them have built foundations
where students may gather for social
or educational purposes.
Illini Engineering Faculty
Facts About Them
HOW .MANY of the students at the
University realize the size and im-
portance of our Engineering faculty?
The number of instructors on the staff
is in itself a fact worth noting-, there
being 159 men engaged in teaching the
engineers the rudiments of their pro-
fession. Of these 31 are full professors
and SO are associate and assistant pro-
fessors. The number of professors is
an indication of the maturity and pro-
fessional standing of the members of
the staff.
The University of Illinois engineer-
ing graduate has always been able to
secure choice positions in the engineer-
ing field—largely because of the value
of his degree from this institution.
Naturally, one can see that the value
of a degree is directly dependent upon
the educational and professional repu-
tation of the institution, which in turn
is dependent on the type of faculty.
Furthermore, the ability and the de-
sire of a teaching staff to co-operate
with the students is quite evident here.
.Inst recently, with the idea of correct-
ing any existing faults in the present
teaching system, our faculty conducted
an investigation into the number of
hours a student spends on his work.
This investigation is an example of the
interest that is displayed by those in
charge. Our college is noted as a place
where famous engineering teachers
know their students intimately.
Shifting from the scholastic side of
our staff to the practical, we have only
to look over the records id' some of the
instructors to realize the extent of the
practical experience that they have
had. Another important feature of tin
work of the faculty is the extensive
amount of research that is being car-
ried out under their supervision in the
engineering laboratories. This research
activity has earned for many the dis-
tinction of being authorities in their
particular field.
Dean A. C. Willard
Dean A. C. Willard, head of the de-
partment of mechanical engineering
and president-elect of the University,
is known everywhere as a world au-
thority on heating and ventilation. His
services as consulting engineer on the
ventilation of the under-the-river Hol-
land Tunnel, which carries New York-
New Jersey vehicular traffic, included
expensive research equipment here on
the campus. His work resulted in a
new method of ventilation that has
produced safe and efficient operation.
His work on home heating problems,
conducted largely in the Warm Air Re-
search Residence, has carried tie- fame
of his name far and wide among archi-
tects, engineers, and the entire heat-
ing industry.
Professor H. H. Jordan, head of the
department of general engineering
drawing and assistant dean of the col-
lege, is one of the most active men on
the faculty in caring for the interest
of the students, not simply because it
is part of his job but because he has
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a genuine personal interest in them.
He is widely known as a writer of texts
on drawing' and descriptive geometry,
and is an active worker in the Na-
tional Society for the Promotion of En-
gineering Education.
Former Dean M. S. Ketehum, now
research professor of civil engineering,
is himself an Illinois engineering alum-
nus. He has been consulting engineer
on many large projects, and during the
World War was in charge of the con-
struction of the great smokeless pow-
der plant at Nitro, West Virginia. As
an author of texts on structural engi-
neering he is known the world over.
From the department of Theoretical
and Applied Mechanics have come re-
search results that have been interna-
tional in their effect. The names of
Professor A. N. Talbot in reinforced
concrete design, of Professor H. F.
Moore in fatigue of metals, and of Pro-
fessor M. L. Enger in research in hy-
draulics, need only to be mentioned in
engineering circles to bring forth re-
marks of highest commendation and
appreciation. Prof. F. B Seely of the
same department has written widely-
adopted texts on mechanics, and is
generally recognized as one of the out-
standing teachers in America.
Were space available such comments
on our faculty members could be ex-
panded and extended almost without
limit. Dozens of other men have made
or are making outstanding records in
teaching, in research, in engineering
society activities, in every phase of
academic and professional engineering
life. And the best part of it is that
these men are not just names, but real
fellows who are interested in their stu-
dents as individuals, and are always
willing to go out of their way to give
encouragement and assistance.
Inaugurate
Saint Pat's Ball
'Erin, Go Braoh!"
'Twas in Missouri in nineteen three
On St. Patrick's anniversary
That the Engineers miraculously found
A mystic stone benea*th the ground
A legend on its face it bore
That puzzled scholars by the score.
No pundit from L. A. & S.
('mild make it out, or even guess
The meaning hidden in those words,
Irrational as logs and surds.
They made a dozen grave faux pas
Trying to translate "Erin, go Bragh !"
A scientific volunteer
Deciphered "Pat was an Engineer."
And thus the words that seemed so wild
Were plain to even a P. E. child.
And yet no one there was who knew
Just what that stone was—how it grew
In old Missouri's stoneless dirt,
Undeciphered and quite inert
Until that Engineer found out
That Pat had been a darned good scout.
And now there's never a building boom
Without St. Pat dispelling the gloom
That ordinarily falls to the lot
Of the Engineer who surveyed the plot.
Or drained the meadow, or built the bridge,
Or ran the highway along the ridge.
Or played with amperes, ohms, or volts.
Or figured pitches of threads on bolts.
Or messed around in colloidal clay.
Or worked out problems for pitiful pay.
Or married a wife he couldn't please
With mathematics or calories.
And now, St. Pat, so well you've done
That a niche in Heaven you have won.
The pathway of the student throng
Is rough and thorny all along;
'Tis oft beset with kinks and quirks
In spite of all your noble works.
The students would be better off
If Life's dark blinders they could doff.
And so, St. Pat, I give you now
This radiant halo for your brow.
'Twill light the pathway of our School,
That Engineers may brightly rule.
,4s New Tradition
SAINT PATRICK came to town on
March 17. for the first time in Illini
engineering history, to preside at the
first annual St. Pat Ball, the only so-
cial function of the engineering col-
lege during the past three years. The
engineers made merry to the tunes of
Stanley's Sunnybrook orchestra in the
ballroom of the Urbana-Lincoln Hotel,
oblivious o f t h e
waging blizzard
outdoors. Two hun-
dred and fifty cou-
p 1 es crowded the
Shamrock bedecked
ballroom to dis-
prove the slide rule
calculations of the
arrangements com-
mittee. The dance
was socially and
financially a suc-
cess; and com-
ments from stu-
dents and faculty
engineers indicated
that the first annual Saint Pat Ball
was the best exclusive engineering
dance ever held on the Illini campus.
Ever since the inscription "Erin Go
Bragh" which was found on the Blar-
ney Stone was translated to mean that
St. Pat was the first engineer, the stu-
dent engineers throughout the country
have named him their patron saint
and pay tribute to him annually. This
year's celebration marked the origin
of Engineer's Day on the Illini cam-
pus, a day to be used annually for so-
social festivity, for banquets, parades,
and dramatics—and to be climaxed with
the annual St. Pat Ball.
The high light of the ball was the
crowning of St. Pat the First, who was
none other than William F. Barnes Jr.,
senior in ('. E., who was elected to the
honor by popular vote of the engineer-
ing students. The coronation was per-
3. S. Cramlell
formed to t li e
tunes of "Wear-in'
o' the Green," by
"James Aloysius
O'Flaherty," bet-
t er k n o w n as
Prof. Crandell, of
the highway engineering department,
and his make-up and costume were so
gooil that a full blooded Irish specta-
tor at the ball decided that O'Plahertj
was his long lost brother. He per-
formed the crowning event with the as-
sistance of a little poem which is
printed elsewhere on this page.
The poem written by Prof. Crandell
will be reproduced on a wall plaque,
with sufficient room beneath to en-
grave the names of the engineers who
are annually elected to represent St.
Pat. The plaque will hang in some ap-
propriate location in Engineering Hall.
The crown and halo will be retained on
display in Prof. Crandell's office, and
on the halo will be inscribed annually
the name of the man elected to be St.
Pat. It is hoped, that with the success
ful send-off given at the St. Pat Ball,
that in several years the Engineer's
Day will surpass any similar estab-
lished function on other campus'.
The ball was sponsored by the Engi-
neering Council, and was planned and
presented under the management of
Fred E. .Strouf, E. E. '34, general chair-
man. Tickets and programs were plan-
ned by James E. McMahon, Ry. E. '3-1,
Vivian C. Kaufman, C. E. '31, and
John J. Strohl, Min. E. '31, while the
decorations were supervised by Wil-
liam H. Groundwater, M. E. '34, and
Clifford M. Andrews, Cer E. '34. Pub-
licity and special arrangements were
handled by Joseph A. Pask, Cer. E. '3 1,
and Walter M. Enger, C. E. '35. Valu-
able assistance was given by Prof. J.
J. Doland and Prof. J. S. Crandell, both
of whom are faculty advisors.
This photograph pictures those who were actively engaged in putting over the St. Pat's Ball.
Fred E. Strouf, chairman, is on the left; and W. F. Barnes. St. Pat the first, is on the right. The
center insert is a picture of St. Pat built out of snow in front of Engineering Hall. In the back-
ground we have a- group picture of the dance committee. Reading from left to right, top row: \Y. II
Groundwater. T. J. Strohl. I. E. McMahon, and W. M. Enger; bottom row: V. G. Kaufman, C. M
Andrews, F. E. Strouf, Prof. J. J. Doland, and J. A. Pask.
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Report of Life
and Activities
on Survey Boat
\\ AKTIII'K (.kiss •:;!
Most Civil Engineers and a few Engi-
neers from the other branches of Engi-
neering at some time or other during
their lives have worked on a survev party
but very few of us have been privileged
to live on a Survey Boat. You may ques-
tion my statement that it is a privilege,
but please reserve your judgment until
later.
I will attempt to briefly describe life as
one may expect to find it on a Survev
Boat. Perhaps I should first explain just
what is a Survey Boat and its purpose.
The boat on which the author lived was
l T
. S. Office and Survey Boat No. 4,
owned and operated by the U. S. Engi-
neer Office of St. Louis, Missouri. In the
making of surveys along and on the Mis-
sissippi river, it is difficult and often im-
possible to find suitable living quarters
for a large party of men. Time is an im-
portant element, since field work is held
up many times by fog and rain. Being
right on the job, immediate advantage
can be taken of good weather conditions.
Condition of the roads in the bottoms
along the river make transportation al-
most impossible. A certain amount of
floating plant is also necessary such as,
launches, skiffs and all necessary tools
and instruments. Equipment for a party
of twenty-five men is thus no small item.
The work consisted of establishing a
third order system of triangulation for
ground control of an aerial survey and
plane table work. A new set of field
charts were also made showing the loca-
tion of bank-lines, soundings and a cer-
tain amount of topograph}- to be used also
for ground control of the aerial survey.
The crew or party consisted of a man
in charge, who is generally an Assistant
Engineer, two instrument men, one stew-
ard, two enginemen, one shipkeeper, one
cook, two waiters and about ten men who
worked as rodmen, chainmen, axemen, or
deckhands.
In living and working on the river you
immediately become a member of that
illustrious group "River-Rats" or "one of
The general plan and dimensions of the
boat are shown in the accompanying
sketch. The large hunk room in the stern
was occupied by the waiters and men
having the duties of rodmen, chainmen,
axemen, and deckhand. The staterooms
forward were occupied by the rest of
the crew, each stateroom being generally
occupied by two men.
This Survey Boat was operated from
the mouth of the Ohio river to a point
one hundred and thirty-seven miles up
the Mississippi river.
The mud encountered along the river
sometimes presents very serious problems
—that is to the fellow who is in it. I re-
call a former student of the University
of Illinois who was working on the boat
as instrumentman. He jumped out of the
launch onto what he took to be firm
ground. He stopped after going down
about three and a half feet. Evidently the
transit he had upon his shoulder provided
too much additional weight. Luckily the
transit stayed on top. Once in a while we
would have a "tenderfoot" rodman with
the party. They generally owed their sal-
vation to the fourteen foot stadia rod
they carried.
Sounding ranges were located by means
of small white flags placed along the
hanks. These flags were in turn located
by means of a plane table. One of the
instrumentmen was having trouble orien-
ting his plane table, using a previously
located flag for a backsight. He checked
the backsight several times, but when he
tried to rest on two other points he had
an error. About to give it up in disgust,
he decided to check his backsight for the
last time and discovered the flag "flying
away." He had been looking at a white
crane.
Near Grand Tower, Illinois, the river
valley is narrow and the bluffs along the
river provide some very beautiful scenery
especially in the springtime. Also in this
vicinity is Tower Rock, which was set
aside hy President Grant as a National
Park, Incidentally, it is the smallest Na-
tional Park in the U. S.
Perhaps I am a bit sentimental, but
I received a lot of enjoyment in sitting
out on the head end of the boat smoking
my pipe and watching the sun go down
and night come on. At dusk the wind
would lay, and the surface of the water
become very smooth. Your reveries are
perhaps broken by a mosquito singing
near your head. You strike at him and
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Moor Plan of Mississippi River Survey Boat
the fellows off the Survey Boat." Your
reputation anil character have been estab-
lished or in other words, you have been
completely identified.
The boat was "Home" to the majority
ol the fellows, most of them having lived
on the boat for at least four or five years.
They were all in their "twenties" and
unmarried.
immediately lorget about him. The moon
comes up and perhaps a large towhoat
goes by with its many lights and search-
lights arcing the skv. You hear the leads-
man at the head of the tow calling out
"Mark Twain" in a long cry. And maybe
you wonder about all the life connected
with the river or life anywhere for that
matter— I find it very interesting.
Profits and Losses
in Mining Ventures
By C. H. MUEHLEMEYER '34
'TMIE GREAT Diamond Hoax of Col-
-*- orado was such an excellent piece of
dishonesty that it is rated as one of the
best stories in American mining history.
It began when two prospectors, known
as Arnold and Slack, deposited $125,000
worth of diamonds and precious stones in
a California bank. That quietly performed
act became important news in a short
time: the two men immediately received
offers of considerable magnitude for a
share in their discovery. The prospectors
appeared hesitant about selling any part
of their claim, the location of which thev
kept secret. However, they were per-
suaded to sell a half interest for $600,000.
I'hen came an avalanche of uninvited
Prospecting for Gold
offers, but nevertheless accepted, hum
leading financiers on the west coast. Cap-
italization of the enterprise finally was
settled at $2,000,000.
A hasty examination of the claim by a
representative of the investors showed it
to be "fabulously" rich (truly according
to fahle). One parcel of uncut diamonds
picked from the loose rock beneath a bush
was appraised by Tiffany of New York
at $150 000. The stones gathered from
prospecting were at one time given a
value of $500,000.
Such a discovery was too good to be
true so a geologist from the United
States Geological Survey, the first man
with a knoweldge of diamond occur-
rences to visit the claim, was asked to
investigate and make a report. The re-
port was that the ground had been salted.
It was true, the diamonds found had been
overestimated in value and the whole af-
fair was a fraud. Fortunately, the only
money lost was that paid to Arnold and
Slack. The stockholders had most of their
money returned to them because of the
integrity of all the promotors, excepting
Arnold and Slack.
Even though other fradulent schemes
have been perpetrated upon the public,
both before and since, Cecil Rhodes was
sufficiently courageous to say that "min-
ing was the spinal column of all wealth
and the safest investment in Christen-
dom." But you must take him word for
word, or else you may interpret that quo-
tation as some form of English wit. Cecil
Rhodes said—investment, not speculation.
Stock in a producing mine is an in-
vestment. If the mine is only a prospect
and being developed, it is a speculation.
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Even speculations in mining are worth
considering for, if they are successful,
they can make money multiply as fast
as Hies. Speculators expect large returns
for risking their money. Is it not sound
business to expect the return to be in pro-
portion to the risk?
An Investment in Copper
It was nearly fifteen years before the
mine of the United Verde Extension pro-
duced its first two carloads of copper ore,
having a gross value of $7,500. Fourteen
vears and eleven months had been spent
in locating the orebody which had been
predicted by engineers and geologists in
light of the geologic evidence. Something
like $1,000,000 had been spent before those
first cars of ore were smelted. The pro-
motors of the U. V. X. had great faith
in their property. They invested their
own money in it ; when that had been
exhausted, they invited their friends to
invest. They did not find the real ore-
body until the third shaft had been sunk
to a depth of 1200 feet below the sur-
face. The U. V. X. was a speculation
that became a very profitable invest-
ment.
Is mining stock speculation worth at-
tention from people with money to invest?
The practice is not to be recommended
nor to be arbitrarily condemned. Careful
and successful investors consult at least
two reputable Mining Engineers and com-
pare their reports on the prospect. They
also investigate the records of the pro-
motors, the financial condition of the com-
pany, and the management of the prop-
erty. If prospective speculators know-
nothing about mine ventures, they should
bear in mind that good mining stock sel-
dom comes to the investor; he must go
to it.
E. E. Tradition Attracts
Huge Crowd of Visitors
Extension Courses
The College of Engineering' is co-op-
crating in the University program of
correspondence instruction. A total of
24 courses have been announced by the
College. These courses afford an oppor-
tunity for those who are unable to
avail themselves of residence instruc-
tion. The courses are completely des-
cribed in a recent announcement of the
Extension Division of which Robert B.
Brown is director. Prof. J. J. Doland
is the engineering" representative on
the University Extension Division.
Copies of the announcement, which
contains details and lists the courses
offered, can be obtained by addressing
the Extension Division at Champaign-
l frbana.
Engineering Library
REFERENCE work plays a vital role
in the studies of the engineering
student. The chief aid for this work
is the engineering library, occupying a
part of the first and second floors of
engineering hall, which is also a con-
venient place for the student to study,
either between classes or at night. The
library is the largest of the college
libraries on the campus having more
than thirty four thousand volumes on
its shelves. Furthermore, nearly four
hundred technical publications and the
transactions of the various engineering
societies are received annually, and
volumes are being added to the library
collection at the rate of two thousand
a year.
The collection consists of general ref-
erence books, engineering reference
• </"\NE OF THE most dignified shows
>—
' and j et one of the most enter-
taining." This was the concensus of
faculty opinion over in the Electrical
department when the last of the 4,100
visitors were asked to leave the Four-
teenth Biennial Electrical .Show.
Dignity in entertainment character-
ized the whole event. The "house of
tomorrow" exhibit—wherein one was
able to dial one's washing machine or
electric fan and telephonic-ally tell it to
go to work
—
proved of great interest to
housewives; even to sweet young
"housewives of tomorrow" as they
clung to the arms of unsuspecting
swains.
Liars Take It on the Chin
The most popular demonstration was
without a doubt the application of elec-
tricity to Psychology. Dr. Floyd L.
Ruch, assisted by W. D. Weisberg, E.
E. '35, psychogalvanically reflexed all
comers. No liar was able to lick the lie-
detector.
"Snappy," "clever" and "surprizing"
were the comments elicited by the il-
lumination lab lecture and black light
wizardy. Professor Keener's strobo-
scope lit the whole research lab. Visi-
tors read the finest print of a news-
paper revolving at 1800 revolutions.
(Provided, of course, they could read
it under ordinary conditions). Rudy
Valle's, Bing Crosby's, Kate Smith's
and farm>-ard imitators came into their
books, engineering handbooks, maga-
zines from here and abroad, publica-
tions of all important engineering so-
cities, proceedings of all international
congresses of the various fields, and a
number of books of the text book
type. The library also has a collection
of old books on scientific and engi-
neering subjects. Among the numerous
volumes grouped for general reading
or browsing are popular books in sci-
ence, biographies, engineering fiction,
and a general selection of current lit-
erature.
The library is under the direction of
Miss H. J. Alseth who, students have
found, is a willing assistant in aiding
them in their search for reference ma-
terial. Statistics show that the library
is being used more each year. It is
open from eight in the morning until
ten at night every day except Sunday
and provides an ideal atmosphere for
study and reference work.
TECHNOGRAPH STAFF
The success enjoyed by the Illinois
Technograph would have been impos-
sible without the able support of the
following: Bob Stevens (assistant
editor), Walt Enger, Lou Gibson, E.
Fadum, John Schmid, Jack Junius, Si.l
Schnitzer, D. Flesch, Ed Hong, John
Capps, Carl Muehlemeyer, Bob Weber,
Stan Grimm, Stan Sheldon, Al Webeck,
Jim Robertson, and W. Salomon.
The men on the business staff who
assisted with the financial side of the
Technograph are : Bill Coffeen, Dale
Streid, Herb Zilly, Jack Tourek, John
Beutzelsehwab, Jack Sherman, and J.
Fulton.
own when they tried t lie "tono-lighl"
and the wire speech recorder.
Tradition Maintained
The first show was put on in 1007
for the purpose of raising funds for a
memorial to steamboat-builder Robert
Fulton. Proceeds now go into the stu-
dent loan fund. From the last five
shows the Electricals, with the help of
the Engineering Physicists, have net-
ted nearly 4000 dollars for this fund.
As far as figures available to date
indicate, this year's Electrical Show-
will yield almost 500 dollars more for
the cause. Admission was lowered from
50 cents to 35 cents. This helped to
break all previous attendance records
by more than 500. High schools repre-
sented totalled 46. Before the show-
opened. 4.000 tickets were printed ; be-
fore it closed, tickets improvised from
class cards were used. The determina-
tion of general manager Harold Shotl
to produce the biggest and best Elec-
trical Show and the fine co-operation
and co-ordination of his managers was
H. S. SHOTT, General Manager
the main reason for the grand success.
The student managers for the Show
were: W. A. Knight, Bob Fulmer, It.
E. Bodman, M. S. Helm, C. K. Rud-
dick, R. K. Barrow, F. M. McCarthy,
H. E. Pfister, F. R. Cooper, R. M. King,
H. L. Gibson, C. W. Veach, Joe Hol-
land, and R. V. Shepherd.
Show Gets Mascot
Publicity manager Uou Gibson claims
however, that the success was due to
the Show Mascot. The show did not
expect to be "blessed evented" but
Bou's Wild Irish Rose (that's what he
calls his wife) loyally decided to pro-
duce just one more visitor in time for
the last performance.
Dennis, as they have called the boy,
was presented with the key to all fu-
ture Electrical Shows bj Professor I-:.
B. Paine. To make the document doubly
valid the show committee affixed their
signatures too. When presented with
his birthday gift, the Show's Stork-line
Mascot wrinkled his tiny nose. Which
being interpreted by a proud daddy
means: "Thanks, I hope future shows
will be as good as this one was."
THE EDITOR'S PAGE
A Review
This issue marks the close of the present season for
the current staff of the Illinois Technograph. We have
done our utmost to bring the magazine out of the leth-
argy that it had slumped into, and we wish to thank the
students and faculty for their splendid support in our
fight.
The present season has seen a change in policy, which
to all appearances was for the best. This change has re-
moved the magazine from a position of a competitor to
the professional magazines—an unfair position, we be-
lieve—and placed it in a class that it should have occu-
pied at all times—that of a school magazine.
The change consisted of refraining from printing a
large number of scientific articles, but resorting to arti-
cles concerning school and students and their interesting
experiences. In addition there have been numerous sec-
tions added featuring students and their activities. Hand
in hand with the editorial change, there also was the
much desired make-up change. The magazine has ap-
peared in a much brighter dress withdrawing from the
drab stateliness that was the Technograph of old. The
inside type and arrangement has also been made more
attractive.
This particular issue is replete with material con-
cerning the College of Engineering and its activities. The
reason for this is that this issue is being circulated to
1000 high schools throughout the state. Furthermore,
this issue should be of particular value to seniors to be
kept as a souvenir and reference for future perusals.
The Technograph staff sincerely hopes that the Col-
lege and its students will continue to support it as splen-
didly as they did this year, and it hopes that next year's
staff, which is to be installed in the middle of next
month, will greatly improve the magazine, for in im-
provement there is progress. There, the parting words to
next year's staff are : Success—Carry on
!
Five Year Plan
What about it? Will the universities adopt it? What
type of courses will be added? And many other similar
questions are asked whenever the topic of five-year engi-
neering college curriculum is mentioned. There has been
considerable discussion on this particular question re-
cently and about two months ago it was brought to a
vote in an engineering fraternity, represented in most
of the larger universities. However, the time when stu-
dents will be required to go an additional year is still
rather far in the future, in spite of the fact that most
of the prominent men concerned with engineering edu-
cation recognize the inadequacy of a four year college
training.
First of all ,this change must be made in all of the
larger universities of the United States at the same time,
otherwise a lone university making such a change will
suffer a decided decrease in enrollment as has been ex-
perienced by some colleges who have tried to extend
their engineering education over a period of five years.
Then there is the debate as to what type of courses
should be added. Ask one faculty member and he will
mention public speaking, political science, business letter
writing, and other cultural subjects taught south of
( rreen Street. The next professor you meet will probably
advocate the addition of technical material. Last semester
a professor boldly stated to his class that to take the so-
called cultural subjects with the intention of broadening
out is the bunk. It's depth, not breadth for which stu-
dents should strive. What makes an engineer prominent?
Is it a thorough knowledge of some particular phase of
engineering, or a meager familiarity of a number of
branches? The best way to answer the last question is
to study the life histories of well-known engineers.
W. E. Wickenden, who has made extensive studies
concerning young graduates and their opportunities,
states that the difficulty in the problem of educating the
engineers lies in the fact that there are so many needs.
Some years ago an editor of a periodical compiled a list
of individual types of engineering. He reached a total of
120 and was still going strong when death terminated
the census. Very few students are able to choose in ad-
vance, a definite field. Although a year more of college
will not bring a student closer to his life work, it will
help him get a broader general education.
Even though the need for a five-year engineering
training is evident, it will not be adopted in the larger
universities for some years to come. Just another exam-
ple where something ought to be done, but who is to
take the responsibility?—E. J. L.
Honor System
In the February issue of The Technograph there
appeared an editorial on the "Honor System," which
presented the benefits the engineering student would de-
rive from such a system. A great deal of interest has
been shown among the engineering students in the pos-
sibility of reinstating the honor system in the engineer-
ing college. Many are of the opinion that the honor system
would be a distinct advantage to the student, while a few
believe that the good derived would be more than offset
by those few students who would attempt to use it to
their own advantage.
Do you think the honor system coidd be made to
function properly at Illinois, or do you believe that it
would lead to a looser standard of student engineering?
If the honor system should be returned to the engineer-
ing college, what means do you think should be taken to
prevent its failure? Are the students themselves willing
to take the responsibility for the honesty of their fellow
student's work ? What steps should the students take
when they find some one is cheating on an exam ? Talk
it over with your fellow classmates and see what they
think about it.
Advertising of Meetings
The various engineering societies in this school that
have been complaining of insufficient attendance at their
meetings coidd take the example of the student chapter
of the A. S. C. E. in making up attractive signs an-
nouncing the meeting, and displaying them prominently
about the engineering campus.
No one who has ever passed through Engineering
Hall a day or so before a meeting of the A. S. C. E.
was scheduled has failed to notice the posters announcing
that fact placed at the side entrance of the building. No
one, except, perhaps, a hypocritical student of the science
of advertising make-up, has not felt that the signs
"click."
And they do click. The attendance at the meetings
has shown, by its numbers, that the signs are doing their
part.
So, why not take the example of this society, and be-
come professional in our activities. It means better at-
tendance, better speakers, and as a result, possibly more
jobs available for Illinois graduates.
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Looking Jobward
Summer
EMPLOYMENT
By JAMISON VAWTER
Chairman of the Committee on Summer
Employment of Undergraduate Students
For several years the College of En-
gineering- has had a committee on Sum-
mer Employment of Undergraduate
Students for the purpose of assisting
these students in obtaining summer
work of an engineering character. The
committee is composed of the heads of
the various departments, other repre-
sentatives from some departments, a
few representative employers of techni-
cal men, and a chairman.
The value of such employment is
three-fold. First, the student obtains
contact with men and industrial pro-
cesses. Second, lie is able to earn a fair
wage while acquiring' engineering ex-
perience. Third, these contacts often
lead to re-employment and permanent
employment upon graduation or, where
the student spends his three summers
in various kinds of work, he is able to
make a more intelligent choice as to
the character of permanent employ-
ment he desires. His adjustments are
made during his undergraduate days
rather than after graduation.
Here is the interesting trend of sum-
mer employment for the past few
years. "T" and "NT.' mean the percent-
age of students working at technical
and non-technical summer jobs. "O"
refers to men who are not working.
Men employed in summer camps and
schools make up the small remaining
percentage.
year "28 -l'.\ '30 '31 '32 '33
T 49 4S 42 27 111 21
NT 33 36 33 34 36 40
O 12 10 19 33 42 34
The non-technical representation
went up last Summer due to the
World's Fair.
Prior to the general depression the
committee maintained established con-
+ , -.*
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H. Means, GeneralFrom Mr. I
Electric Co.:
"A personnel man discovering a grad-
uate who tries to sell himself, drops
his sales resistance—so few try."
Nuff sed!
From Professor C. E. Skroder:
"The graduate must go after the job
himself—not let the diploma do all the
work."
Don't remain tied to your Alma
Mater's diploma strings.
From Professor C. H. Casberg:
"The prospects for engineer gradu-
ates are brighter than ever."
And President Roosevelt will not
have to buy the Chinese alphabet after
all.
tacts with a large number of industrial
companies and other employer for
such summer employment. Since the
companies, in recent years, have been
using all of their employment appropri-
ations for permanent employment and
retaining old employees where possible,
some of these contacts have been lost,
but the lists will be built up from all
sources of information the committee
has at its disposal.
All information the committee has is
in the hands of the heads of the de-
partments directly concerned. Students
desiring employment should therefore
make application through their own de-
partment and will be placed in contact
with firms that have employment to
oiler. Students desiring work in some
line other than their department should
apply to the chairman of the commit-
tee.
Now is the Time
By PROF. \V. N. KSi'Y
Time enough to worry about a job
when you are in the last semester of
your Senior year. That is the popular
notion. Once you are a Senior you are
no longer amenable to training, change
of habits, absorption of new ideas or
changes of friends (even among the
fair sex). Many instructors for this
reason wish to eliminate the last se-
mester but they cannot decide which
would be the last. They realize that
preparing for a job in Senior year is
too late. This being so, it is not too
early to suggest ways and means to
the Sophomore or Junior.
A job is an earthly subject. The stu-
dent begins his college days hitched to
a star by the loose end of his belt. He
seeks culture on its own merits and
knowledge for its intrinsic worth. The
higher up his ideals carry him the less
appetite he will have for mundane
things like jobs, and mainly because of
the tightness of his belt. Not until the
loose end of his belt strap gives away
and he finds himself a university grad-
uate on the rough road of the indus-
trial world, not until then will he real-
ize that the world does not owe him a
living. His hitch-hike on the highway
t<> Utopia is ended.
Have you any special training? Did
you know that students having good
grades may substitute a thesis for rou-
tine courses in their Senior year? Pro-
fessors will be very willing to discus
specialization with students.
Do you know that departmental so-
cieties are the best extra-curricular ac-
tivities? To be a dormant member is
not the aim; to be a working part of
the whole purpose of the society is the
course that will bring the student
rounded out experience. In reality the
duties encountered are the foundation
for the countless tasks which the grad-
uate may be called upon to do in hold-
ing down his very job some years
later.
A "well-rounded experience" is the
phrase used many times, and it is a
pungent phrase. Usually a rounded ob-
ject has come from a more irregular
object by w-ear and tear. It is also ex-
tremely hard to pick up. Why wouldn't
it be well to develop in your enthusi-
astic years a handle lor your experi-
ence that someone may get hold of?
Prepare for a job now!
APPLICATION
INTERVIEWS
.
—
*
I
By PROF. C. K. ANDERSON |
•J»'i im 'in—
I
I
I
a
I
donts
1. Don't appear in rough, dirtj
clollies. That he-man myth has been
exploded.
2. Don't forget that the interviewer
hires for many positions and may not
remember you even though you saw
liin 1 yesterday. Identify yourself
promptly, giving name, job wanted, or
the particular "ad" that you are an-
swering—thus savingtime and needless
questions.
3. Don't try to avoid naming your
home town by saying that you live in
"the northern part of the state," or
"ten miles from Springfield."
4. Don't give a "four cold wiener"
handshake, or try to show enthusiasm
with a "bone crusher."
5. Don't read mail on the desk.
(i. Don't smoke unless the inter-
viewer suggests it.
7. Don't distrait attention with man-
nerisms. Look and act alert, but not
like a humming bird.
8. Don't sell a hard luck story or
waste time with irrelevant talk, such
as what you did in high school, I111I
condense and stick lo the point under
discussion.
DO'S
1. Do watch time—be prompt for the
appointment, and sense when to leave.
'I. Do sit up in the chair and be at-
tentive. Some act as if they were con-
ferring a favor on the company by ap-
pearing.
3. Do make a market survey of the
company before the interview so that
you can ask and answer questions
from an adequate background.
4. Do prepare your sales presenta-
tion carefully, even though the occa-
sion may not permit you to give it in
its entirety.
5. Do be prepared to ask some in-
telligent questions about the company,
its personnel, and (he nature of the
work. It shows interest, as well as
knowledge of your field and of the
company.
(i. Do look at the man occasionally
—but not through him. You'll have no
luck trying to hypnotize him.
7. Do remember that Knglish anil
speech may be as important as your
technical qualifications.
8. Do know fundamentals and be
prepared to discuss them
—
which may
include a knowledge of competitor's
product.
9. Do be prepared on the latest
(lends in your field. You will not be
expected to have much experience, but
you will be expected lo know theory,
trends, etc.
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I was unable (<>
graduate for years
due to my extreme
lack of self confi-
dence. Finally I
asked (he Dean
about the TECHNO-
GRAPH and he told
me to take it, by all
means. I did and
w as I surprised
when I saw my name
in my first copy. I
haven't stopped talk-
ing about it yet. It
have done me a lot
of good. It is unfor-
tunate I did not
know of the TECH-
NOGBAPH when I
started here eight
years ago.
M. E. '40,
Chambana,
lllisana.
4th
.Month APRIL 30Kaj s
Ml. 13th 29th
Date BIRTHDAYS OF FAMOUS PEOPLE
1 S F. K. Powell, actress, 1915.
2 M IX Ross, composer, 1912.
:; T A. K. Mutimor, scholar, 1911.
I \V J. T. Severson, smarty, 1912.
5 T Jos. Ulster, physician, 1827.
(i E E. W. Dietterle. magician, 1913.
7 S K. M. Berninger, detective, 1915.
8 S G. .1. Fitzpatrick, pots, 1910.
9 M C. A. Olsen, poet. 1910.
10 T W. Berger, actor, 1914.
11 \V Judge C. E. Hughes, 1862.
12 T N. Schnek, statesman, 1916.
13 E H. .1. Johnston, president, 1910.
14 S E. A. Kraft, cheese, 1915.
15 S A. K. Geuss, surveyor, 1910.
l(i M K. Lr. Wittentaorn, lover, 1911.
17 T A .C. Spurlock, educator, 1913.
IS \V H. W. Nehlow, nehi. 1914.
19 T G. A. Kolben, electrician, 1913.
20 E E. .1. Kriz, health. 1912.
21 S W. J. Applewood, catcher, 1919.
5th
Month MAY 31Days
titli 13th
Date ItlKTHDAY.S OF EAMOl S PEOPLE
IT H. S. Stern, fencer, 1912.
2 W .H. E. Pfister, information. 1912.
3
4 F
5 S
T C. I. Purdy, singer, 1915.
J. E. Kettle, jokester, 1908.
.1. K. Mosher, politics, 1909.
6 S K. Valentino, actor, 1895.
7 M H. C. Davis, artist. 1914.
8 T J. P. Hamilton, congress, 1911.
9 W John Brown, abolitionist, 1800.
10 T M. S. Pflager, soccer, 1911.
11 F P. G. Gray, financier, 1913.
12 S Florence Nightingale, nurse, 1820.
•.'II
S P. H. Isenburg, captain. 1911.
M E. M. Voile, doctor, 1914.
T H. S. Appleman, ethnologist, 1917.
\V ('. A. Shannon, airplanes, 1914.
T .1. H. Lambert, geologist, 1915.
E F. C. Silverman, gold, 1914.
28 S H. Johnson, patriot, 1909.
29 S P. A. Pakutinsky, fighter, 1916.
30 M J. Stevens, Jr., anatomist.
13 S W. G. Smith, coach, 1912.
14 M W. H. Duvall, crockery. 1908.
15 T J. M. Allgier, success, 1913.
16 W G. H. Mack, movies, 1910.
17 T B. R. Righter, butcher, 1909.
18 E W. G. Johnson, arguer, 1914.
19 S J. J. Gibberman, gloves, 1916.
20 S J. M. Patterson, pitcher, 1913.
21 M Glenn Curtiss, hydro-aeroplane, 1878.
22 T Conan Doyle, author, 1S59.
23 \V Rev. H. E. Fosdick, 1878.
'-'4 T Emerson, essayist, 1803.
25 E E. L. J. Luetzelsehwab. partyboy, 1912
26 S E. L. Berninger, economist, 1916.
27 S R. O. Brendel, humorist, 1911.
28 M K. E. Welton, peanuts, 1911.
29 T R. E. Fitchie, wrestler, 1908.
30 \V G. J. Entrekin, ruler, 1914.
31 T H. O. Snodgrass, capitalist, 1912.
HYSTERICAL EVENTS FOR
APRIL
1. Winnie Foster has Easter eggs.
2. Knight, Shott, E. E. Show, no va-
cation.
'.',. \V. W. Betts arrives too late.
I. Bobby Reynolds says he's gonna
amount to somethin'. by cracky.
.".
: Start of the E. E. Show.
6. Melzer misses Mil Ball.
7. E. E. SHOW finishes.
s. Shott finally gets Knight's sleep.
9. G. W. Miles tries to buy ball tickets.
111. Benjamin Franklin Gibson kies a
flight today.
11. Sprengel hooks last shamrock.
12. McMahon in trouble.
13. Friday the 13th for H. S. Stern.
14. Cliff Andrews gets pickled.
I... Shott still sleeping.
16. Nothin' ever happens on Monday.
17. Little Orvy Reinhardt gets letter
from Strong Man Atlas.
18. Orvy admits he wrote to Atlas.
19. N. O. Morgan says yes.
2ii. Carpenter, the wrestler, goes into
training.
21. Carp goes on a party.
22. Carp spends all day recuperating.
2:!. Kaufman reminisces about plumb-
ing days.
2 1. Rubin hangs shiner on Sherrill.
25. I-M Sperlin gets his fifth u in E. E
26. Wiesiger wrecks testing machine.
27. Strohl breaks his arm on a date.
2S. Paul Talbot discovers gold on ge-
ology field trip.
29. Shott up and around again.
30. An engineer's girl's ill in found not
to be broken.
HYSTERICAL EVENTS FOR
MAY
1. You ought to see Reinhardt now.
2. Senior E. E.'s get the wanderlust.
3. Doc Beard—Situation not alarming.
I. Ken Leifermann busy bettering
himself as an engineer.
5. R. O. Luetzelschwab has to study.
6. Russ returns shiner to Hickey.
7. Carver and Pagles, rivals for presi-
dency of well-known corporation.
8. Shelford, dark horse, wins.
9. Tau Beta elated.
10. Segur still fixing- boys with dates.
11. Billy Coffeen sore—he didn't make
Honor's day.
12. Wally Strakosh is a real b. m. o. c.
13. Cherskove sleeps through 3 shows.
1 1. C. K. Ruddick falls asleep in E. E.
15. Elmer Rulinow misses high hurdle
too close.
16. Doc Beard—Situation not alarming.
17. A. M. Levy starts reviewing.
18. Bowditch is Chief Blackhawk.
19. Engineering geology trip enlivened
by bottles of tea.
20. Fred Strouf gets up for dinner!
21. Bob Stevens makes monthly pil-
grimage to Michigan.
22. Tarpley practices flute all night.
23. Bob Stevens returns— .
2 1. Jerry Carlson skips Military Day.
25. Beginning of Torture period.
26. Muehlemeyer succumbs.
27. Grigg finds he will not graduate.
28. Marion Sturman will graduate.
29. Groundwater gets a job.
30. Engineers spend Memorial day
studying.
31. Good-bye—we'll see you next year.
HORRORSCOOP
April 1-7—Fifty sophomore engineers
reported in physics for the first six
weeks. We have absolutely the last
snow of the season. Those upperclass-
men who caught up in design over
the vacation are the object of many
envious sneers.
April 8-14—An M. E. class, crawling
around inside a boiler during an in-
spection trip, almost roasted when
someone began to fire up. Hats, coats.
and ties begin to disappear.
April 16-21—Three-fourths of an En-
gineering Chemistry lecture get an at-
tack of spring, and fail to put in an
appearance. The Tau Beta Pi boys
start reviewing for finals already. The
Technograph staff begins to do their
semesters studying.
April 22-28—Many instructors become
demons (in the students eyes) and give
cranium cracking exams. Painters have
at last finished in Engineering Hall.
April 29-May 5—Surveying engineers
say that, if they are to get any work
cone, the golf course should be made
;i strictly stag affair. Four motors run
away at the same time in the E. E.
Lab. Juniors on campus publications
are getting nervous.
ilay 0-12—The Juniors are through
being nervous. Some are glad, some
mad. The ceramics students play poker
while a kiln burns out.
May 13-19—Engineers are appalled
by the rapidity with which finals arc
approaching.
May 20-31—Real Horror!
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From 27 links ....
ONE STRONG SYSTEM
Welded together by common policies and ideals, the 27 Bell System
companies work as one.
Operation is in the hands of 24 associated telephone companies—each
attuned to the area it serves. Scientific research and manufacture of appa-
ratus are delegated to Bell Telephone Laboratories and Western Electric.
Co-ordination of all System activities is a function of the American Tele-
phone and Telegraph Company.
Thanks to the skilful teamwork of these many Bell System units, you
can talk to almost anyone, anywhere, anytime!
BELL TELEPHONE SYSTEM
WHY NOT TELEPHONE HOME ONCE EACH WEEK?
REVERSE THE CHARGES IF YOUR FOLKS AGREE.
22 THE ILLINOIS TECHNOCRAT!!
The Engineers' Library
By R. S. SHELDON '36
AIM-: fOU acquainted with the ten
fundamental principles of personal
achievement? Do you realize that
ai linvement can only be purchased
with intense effort? Are you interested
in developing yourself for personal
ai hievement? The answers to these
vital questions are found in the fea-
ture book of this month's Engineer's
Library: Personal Achievement by J.
C. Roberts. These statements may
sound like ballyhoo advertising, but it
is essential that one be familiar with
tin' principles of achievement in order
to be a success. Every student gradu-
ates with the idea of becoming a suc-
cess. This book is an aid in building
the foundation for success through per-
sonal achievement. Its purpose is to de-
velop the latent possibilities, which
everyone possesses, into a fine and
lasting success. By all means, at least
read the book; if you are interested in
obtaining results, then study it.
Ever since man made his first ven-
ture into the skies .there has been
considerable controversy over who ac-
tually made the first flight. The Wright
Brothers by J. P.. McMahon is a de-
fense of their claim to the fathers of
flight. The book contains many hither-
to unpublished facts concerning the
Wright brothers, all of which show
very directly that they were actually
the first to fly. The story contains a
thorough recording of the work of the
two brothers in the attempt to con-
quer the air. Honor is placed where
honor is due, on these two men who
saw the future in the conquest of the
skies.
Engineering students usually have
considerable difficulty in expressing
themselves on paper. For these stu-
dents the book, Essays in Science and
Engineering by Franz Montgomery, is
included this month. The book is a col-
lection of essays written by well-
BRESEE BROS.
CLEANERS
A 4 AcL phone cL
4
Plant and Oflicc—51S E. Green Street
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known authors and covers a consider-
able range of material. They will aid
the student in solving his own diffi-
cult written explanations. The book
is not a text book, but it does present
examples of themes and letters which
the technical student may follow in
preparing his own written work. The
book is truly an aid to the student who
has not had sufficient time to carry an
elective in rhetoric.
Everyone should be curious enough to
know of the historical development of
their own professional association. A
recent book by A. M. Carr-Saunders
and P. A. Wilson entitled The Profes-
sions is one which reviews the history
of various professions since their or-
ganization. Each profession is a world
of its own and those associated with it
should be acquainted with its history.
The book covers the professions of en-
gineers, chemists, and physicists. These
sections should especially appeal to
those whose interests are in the re-
lated fields.
Alumni News
i i
+ „—.— —.—
+
No publication connected in any way
with the University of Illinois gives
from month to month as complete and
condensed, yet entirely readable, ac-
count of what is going on at the Uni-
versity of Illinois as the Illinois Alum-
ni News. Any high school students who
may be considering the University of
Illinois as a possibility for their future
Alma Mater, and who would like to
get some idea of the atmosphere and
spirit of it, might find it helpful to run
through the current issue of the Alum-
ni News and perhaps some of the back
numbers as well. Copies will be gladly
sent on request; or your local library
may keep the magazine on file ; or
some of the Mini teachers on your
high school faculty would be glad to
lend you their copies.
The Alumni News is only one branch
of the work of the Alumni Office al the
University. Here are kept the records
of 100,000 alumni and former students.
Here are centered the activities of the
secretaries of 62 classes and of many
lllini club officials, scattered all over
the world. The alumni programs of
Commencement and Homecoming are
planned here. In general, the Alumni
Office is the clearing house for every-
thing concerning the alumni of the
University.
fl/FKIN TAPES and RULES
FOR EVERY MEASURING REQUIREMENT
All standard patterns, including those designed especially for
Engineering and Surveying, Mine Work and Construction.
All Are Reliable and Durable
Send lor Catalog
THE/l/FK/Nf?ULEfo.
SAGINAW, MICHIGAN 1 !.__—__'
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Alumni Personals I
When Charles Wesley Rolfe '72, pro-
fessor emeritus of geology and mem-
ber of the first graduating class from
the University, died on the evening of
April 5, 1934, at the age of S3, there
passed away the oldest member of the
University faculty in point of service.
It was Prof. Rolfe's persevering work
that ultimately led to the establish-
ment of the department of ceramics,
the department of mining engineering,
and the State Geological Survey, he
having sponsored the bill that pro-
vided for these additions.
The college lost a good man when
K. C. Tippy, t'. E., '27, resigned from
the engineering faculty. He accepted a
position as assistant engineer in the
U. S. Bureau of Reclamation at Den-
ver, Colorado.
Ivan L. Wissmiller, C. E. '33, has
been accepted as a fellow in the De-
partment of Civil Engineering at Car-
negie to study under the guidance of
Professor H. A. Thomas, consulting en-
gineer of the Pittsburgh Flood Com-
mission and professor of hydraulics. He
is working on a project for the study
of means for lowering the crest waves
of floods.
Cupid has made another snatch.
Andy Kleszweski, C. E. '33, married
Miss Florence Rickenback on January
31 in Mt. Vernon. Andy will be re-
membered as the business manager of
the Technograph last year. He is now
in McLeansboro working on a federal
project.
Home town boy makes good! No jok-
ing either, for just before Christmas,
Charles E. Morrow '24 was appointed
an assistant professor of electrical en-
gineering, along with his rank of as-
sistant superintendent of buildings and
grounds, which he has held since 1929.
Although he seems to have deserted his
particular field, he's going ahead.
Carver's
Clothes
Shop
Quality Mens
Wear
Authentic Styles
621 East Green Street
THE FINEST TECHNIQUE
of the fabric and tailoring art is put into Kuhn clothes
for men. Your assurance of maximum
satisfaction and value.
JOS. KUHN & CO.
Two-hour day—
.LiOOKING years ahead, Steinmetz, the
electrical genius, predicted a three-hour day
for workers.
He didn't know that, with one class of
workers, the two-hour day has been an in-
stitution for years.
As a matter of fact, many instructors
themselves don't know they have students
on their class-roll who study only two hours
a day.
That isn't because these men are past
masters at the gentle art of soldiering. It is
simply due to the fact that so many in-
structors fail to realize that so much time is
wasted by students who do not know how
to take and keep good notes . . . how to
study ... or how to use a slide rule.
What a help to the students it would be
if some school would offer a class in study-
ing and the things that go with studying.
We can't offer a class . . . but we can offer
the things that go with such a class.
THE REAL CO-OP
202 SOUTH MATHEWS STREET
610 EAST DANIEL STREET
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Activities of this ilnl > ceased com-
pletely following- the bis' engineer-
ing- St. Pat blowout. We are glad to
note that the majority of our more
callable members are back to nor-
mal again. We knew they could
take it.
Elmer Rubnow and B. W. Mueller
were unanimously awarded platin-
um chains for courageously braving
the perils of the shining mahogany
for the first time at St. Pat's Ball.
('. 0. Bernhardt magnanimously let
Mueller squire his "steady." while
he himself imported the home town
honey for the momentous occasion.
Humor has it that his generosity
might have been caused by high
taxi rates and the long distance of
travel necessary. My pal!
Speaking of fellows strongly de-
voted to a girl back home. There is
a blonde Swede in the civil engineer-
ing department called Art Carlson,
who is tied rather securely to the
apron strings of a sweet young lady
in Chicago. Yes sir! She's a beauty.
Next time you see Art, ask him if
he would be so kind as to show you
the pictures of Louise which he has
in his wallet. One picture reminds
us of a Miss America. It was taken
as she stepped out of a pool. (Gold-
fish pool). As a friendly warning,
please do not call on Art Monday,
Thursday, nor Saturday nights.
During those evenings he is busily
engaged in composing love missives
for HER.
Trusty Mel Dobbs almost was suc-
cessful in an attempted break last
month, but circumstances worked
against him, and he is again back
within the walls, patiently waiting
that fateful day this coming June.
Cliff Andrews, a trusty, is brilli-
ant for a ceramics student. When
St. Pat's Ball came around he de-
cided that there were lots of things
that he had to tell his out of town
impediment (they only write once
a day or so of course they were
away behind in their exchange of
ideas) so he asked her to come for
the dance. Being on the dance com-
mittee, he had her come a few days
early, explaining to the rest of the
committee that she would be very
helpful indeed in decorating the hall.
Strange as it may seem, Mary was
indeed very helpful.
Dashing Danny "Ronald Colman
Mustache" Greenhauff has obtained
an undeserved pardon on one count,
but it is felt among his associates
that he will be unable to stay out of
trouble for very long. It might be
of interest to Hilda (his latest Chi-
cago flame) to note that his affair
with Molly G— has recently been
terminated. Danny claims that he
feels like a man getting a divorce
without paying alimony.
N. H. Koertge invigled his weak
moment away from the fireside long
enough to attend the St. Pat's ball,
and had such a good time that he
has been talking about it ever since.
St. Pat visited Gerald Hull just
after the dance and left him a lit-
tle Gerald Hull. Why hasn't he
passed out the cigars as yet?
How can Dick Duffin of the Tri-
angle wigwam scrape up enough
time away from his Doctor's degree
to finance week-end trips to a prom-
inent campus struggle floor. Maybe
the enchanting brunette is more en-
tertaining than a physics colloqui-
um.
Bill Groundwater, admittedly the
Rudy Valentino of the campus, took
off his cords and slipped into a suit
long enough to take one of his con-
quests to the dance. After he saw
the fluffy guest artist, he told his
date that he wished he had come
stag, and was she conflagrated.
As a result of the dance we have
an entirely new group to add to this
column, those that will never make
it under any other circumstances.
In other words the goody goodies.
We offer: N. 0. Morgan, A. M.Levy,
R. 0. Luetzelsehwab, M. Faris, G.
Fitzpatrick, J. Holland, C. Ruddick,
and Sam Oravec. Johnny Shelford
just missed this group when he sur-
prised everyone by appearing, in
person, at the dance with (the
catch) a mathematician's daughter.
Billy Coffeen says that his date
for the dance would be the big mo-
ment in anybody's life.
There are the rest of the life
termers: S. G. Tillitson, J. H. Norse,
Fred Theilmann, W. W. Betts, R.
\V. Burke, R. J. Carver, H. W.
Horn, .1. A. Larsen, N. A. Scranton,
F. L. Spalding, E. A. Birkicht, R. C.
Hay, J. M. Johnston, Walter Knox,
H. V. Lauer, A. C. Rubin, 0. B. Sut-
ton, P. H. Winkler, W. Wiese.
This month's passes to the beau-
tiful College Inn, where the campus
celebrities dance to enchanting
music, go to: Public Enemy No. 1,
E. J. L., and Don Juan. Come
and get 'em.
TECHNOKRAKS
By J. V. SCHMID
This column is dedicated to the fi-
nancially incapacitated engineers who
so CWA. Cheer up. fellows, birds have
bills and are still singing.
After exhaustive and revolution-
ary experiments into the field of
automotive engineering, M. F. Ksch
and his colleagues have decided
that under no circumstances will a
car run without gas.
G. P. L. singing lustily in the E. E.
laboratory much to Schroeder's annoy-
ance.
Schroeder: Say you sure missed your
calling.
G. P. I..: (Proudly) What's that?
Schroder: Hogs.
Page Ihe CWA Committee
McMahon: I have a new position
wilh the railroad.
Slrohl: That's nice. What do you
do?
McMahon: You know the fellow
that goes along side of the (rain to
lap (he axels and see if everything
is 0. K.? Well, I help him listen.
Then there are the C. E.'s who can
be seen running a traverse down the
boardwalk between classes these spring
days. No wonder they never check on
the original figure.
The more than usual lack of in-
telligence among the junior E. E.'s
one morning had got under Buck
Knight's skin. As he said, "Class
dismissed," he added, "And don't
Hap your ears as you go out."
Kid Jasinsky, who always lets his
colossal wit get the better of him,
stated that now that he's a second
"Lieuie," he'd like to meet some of
these top sargents that used to bawl
SWius »„
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him out for not standing on his head
and wagging his ears every time he
happened to see one of them. Person-
ally, it would take a whole battalion to
gel him out on a dance floor. The lit-
tle feller just doesn't ketch on.
Bob Stevens: What makes yon
think you'll he a success in Engi-
neering?
G. W. Miles: Well, I always beat
Ihe reading time in Liberty.
The next time some brilliant fourth
dimensional mind gets the pregnant
idea of doing something as assinine as
depicted in the bottom actual unre-
touched photo, we shall be forced to
discontinue our policy of awarding
passes.—The Nincompoop.
Just off the Press
A NEW DATA BOOK ON DOWMETAL
World's Lightest
Structural Metal
HERE is the latest information on Dowmetal.
This new data book describes current uses
of Dowmetal and records significant accom-
plishments since the publication of the last data
book, particularly in those sections dealing
with "Available Forms" and "Shop Practice".
Light, strong Dowmetal alloys are being used
in increasing amounts in the aircraft, automo-
tive, machinery, and many other industries,
particularly in such parts or products that have
to be moved or carried or are subject to rapid
motion in operating mechanisms. Its applica-
tions range from small portable tool castings
to such structures as large auto-convoy trailers.
Dowmetal is available in all of the common
commercial forms such as sand castings, die
castings, forgings, extruded shapes, plate,
and sheet.
This new data book shows how the various
forms of this ultra-light alloy can be fabricated
by processes common in industry to the great
advantage of both manufacturer and user.
Write for your copy today. Kindly state your
business connection and position.
THE DOW CHEMICAL COMPANY
Dowmetal Division MIDLAND, MICHIGAN
DOWMETAL MATCHPLATE PATTERN
I .
~"^
DOWMETAL CRANKCASE DOWMETAL SAW GUARD
G-E Campus News
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A NEW MOVIE STAR
Lightning, commonly considered a "bad actor,"
plays the leading role in a sound-motion picture
just released. Contrary to expectations, he gives a
good performance; in fact, some critics say he
"electrifies" the audiences. The picture, "A Modern
Zeus," was made to illustrate how the terrific force
of lightning has been reproduced in the General
Electric high-voltage laboratory in order that its
effects may be studied and means devised to safe-
guard life and property against its attacks.
The film traces the common fear of vast electric
discharges, from its earliest manifestations in
mythology, down through the "lightning-rod era,"
and pictures the ravages wrought by freakish bolts.
The studio, or laboratory, scenes show the dis-
coveries of Edison and of Steinmetz, and the labora-
tory at the General Electric Works at Pittsfield,
Massachusetts, where artificial lightning discharges
of up to 10,000,000 volts have been made. The
charges leap across space, shattering blocks of wood
and model buildings, and fusing sand into glass.
The effects of lightning's striking models of the
Chrysler and Empire State buildings in New York
add to the spectacular nature of the picture. The
laboratory where the actor was trained is directed
by K. B. McEachron, Ohio Northern U., '13,
M. S., Purdue, '20, and the picture was made by
General Electric's cinematographer, John Gilmour,
Union College, '27.
FREER WHEELING
For a stretch of 30 intersections along Michigan
Avenue, Chicago, traffic speed has averaged only
13 mph. Chicago traffic engineers made a thorough
5-year study of the situation and designed a system
of traffic control, based on the recommendations of
several other nationally-known traffic experts, that
is the most modern in the world. Here are some of its
features: It is a progressive system that will practi-
cally double the present average speed of travel.
Northbound traffic at certain intersections will be
managed independently of southbound traffic.
Hashing green signals will tell a driver whether he is
going too fast or too slow to make a nonstop passage.
A special controller will cut in to operate the lights at
the Chicago River immediately after the bridge
has closed, to allow waiting vehicles to clear. Even
the previously neglected pedestrian will have a blue-
white signal to guide him.
When the three Chicago municipal government
bodies involved decided, last year, to install the
system, it was found that General Electric traffic-
control apparatus would meet all the unusual and
complicated conditions. General Electric obtained
the order, and the system is now being installed.
Ralph Reid, M.I.T., '24, was responsible for the
design of the ecpiipment. and C. II. Rex, Illinois, '26,
G-E traffic-control specialist in Chicago, aided in the
preparation of final plans.
ANTARCTIC AIR MAIL
In Schenectady, N. Y., there is a mailman who has,
without a doubt, the longest route in the world.
Every two weeks he delivers letters and postcards
to eager recipients about 10,000 miles away
—
yet
every one arrives on time. These letters go by air
mail in the truest sense of the word, because they
are broadcast by the General Electric short-wave
station, W2XAF. Their destination is the camp of
the Byrd Antarctic Expedition in Little America.
Mailman K. G. Patrick, U. of Michigan. "29, of the
Company's Publicity Department, occasionally gets
some unusual requests. Once, a youthful balloonist
wanted to send an aerial picture of himself to
Admiral Bvrd, but the mailman had to compromise
by describing it. Letters come from all over the
world, and about half of them wind up with a
request for a penguin.
This air mail goes through regularly and quite
clearly, thanks to a special directive antenna
designed by Dr. E. F. W. Alexanderson. Kungliga
Tekniska llogskolan. Stockholm. Sweden, 1900, a
G-E consulting engineer. For the benefit of short-
wave radio enthusiasts: this antenna is of the
horizontal checkerboard type, especially adapted to
sending horizontally polarized radiations. The
effectiveness and carrying power of these radiations
were discovered bv Dr. Alexanderson in 1924.
Incidentally, W2XAF operates on a wave-length of
31.48 meters, or 9,530 kilocycles, and these j^r^
programs are broadcast every other Sun-
day night, starting at 11 o'clock, E.S.T.
96-41DH 5VJ
GENERAL im ELECTRIC
IE ILLINOIS
OCTOBER, 1934 » » 30 cents
MEMBER OF E. C. M. A.
Again dowmetal
REACHES THE STRATOSPHERE.
.
SELECTED BECAUSE OF ITS
LIGHTNESS AND STRENGTH
LAST YEAR when Settle and Fordney ascended to the
stratosphere they were housed in a spherical gondola
built of Dowmetal. Again this year Dowmetal was chosen
for the stratosphere home of those courageous men,
Kepner and Stevens, who so ably represented the National
Geographic Society and the U. S. Army Corps in this
year's exploration aloft.
The same reason was responsible for the choice of Dow-
metal in both instances.
First, this lightest of all structural metals made possible 1500
feet higher flight for every 100 pound reduction in weight.
Second, with its lightness, Dowmetal possessed the strength
and endurance necessary to withstand shock and inside
pressures while being tossed about in the thin air of
the stratosphere.
Third, a variety of forms of fabrication were required,
including castings, forgings, extruded forms, sheet and
plate. And Dowmetal was fabricated in these forms by
processes common in industry.
Dowmetal is equally applicable to the problems of in-
dustry which require extreme lightness, great strength and
easy fabrication.
Read the story of the flight in the October 1934 issue of
the National Geographic Magazine. Write for descriptive
literature which shows the application of Dowmetal to
your every day problems.
See ourbooth No. 107 at the National Metal Exposition opening on Oct. 1, 1934DS
MAGNESIUM ALLOYS
DOWMETAL DIVISION • THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN
w E PRESENT our first magazineof the year! It has taken a great
deal of work to get this issue ready
for you. The staff was scattered through-
out the state and was unable to give much
help. We have saved some of last year's
features, thrown some out, added some
new features of our own and have dressed
some of the pages up in brand new clothes.
We hope that you enjoy this and succeed-
ing issues.
• We hope to give you a series of articles
such as the one by Prof. King. Each issue
we will pick some feature of the daily
news and get a local faculty member to
write about it, giving its significance to
the engineering world. Prof. King begins
this series with a discussion of the present
labor situation. Prof. King is the teacher
of the newly inaugurated Engineering Eco-
nomics course and has kept in touch with
the present labor troubles. He is well
qualified to write upon this subject.
• To the student engineer the profession
of engineering is apt to become a trifle dull
and seems to be a precise science, dealing
only with facts and figures. Engineering
is really the most romantic profession that
a young man could get into, and has exist-
ed as long as man. Many are the myths
and superstitions that have grown up with
engineering. A small part of the stories
and legends that have grown up around
bridges is given in our second article.
• Engineering Council is an organization
that but few are really acquainted with.
In this issue you will find a complete ex-
planation of the Council and its activities.
Along with this are write-ups of all of the
departmental societies, telling of their plans
for the coming year.
• The Who's Who page and the Engi-
neering Almanac are still with us. We
want to call your attention to the Engi-
neer's Calendar. We are going to list all
activities of interest to engineers there.
Anyone is welcome to list an event of engi-
neering interest in this calendar.
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THE COLLEGE OF ENGINEERING
JEAN M. L. ENGER took over his new position
as Dean of the College of Engineering and
Director of the Engineering Experiment Station this
last summer. He has received three degrees from
the University, and has been on the staff since 1SHIT,
becoming a full professor in 1918. In 1926 he was
chosen to be the head of the Department of Theo-
retical and Applied Mechanics, succeeding Prof. A.
N. Talbot. During the time he was head of this
Department it acquired its present home, the Ma-
terials Testing Laboratory, and newest building on
the engineering campus. He served as head of this
Department until he was chosen to succeed Arthur
Cutts Willard, President of the University of Illinois,
as the Dean of the College of Engineering. Dean
Enger has acquired the respect of his colleagues for
his research in engineering mechanics and hydraul-
ics, and has always been considered an unusual.
y
good teacher . He is serving on the Board of Direc-
tors of the American Society of Civil Engineers, and
is a member of Sigma Xi, Tau Beta Pi, Sigma Tau,
Mu San, Chi Epsilon, Triangle, S.P.E.E. A.S.T.M.
A.A.A.S., and the American Waterworks Association.
Below is an airplane view taken of the engineering campus during the winter
months makes the many buildings stand out in bold relief. In the upper left hand cor-
ner, 1, is the Materials Testing Laboratory where some of the worlds finest testing
machines may be found. The building in the lower center, 2, is Engineering Hall, home
of the CE's and the location of the college offices. Just above that, 3, is the Electrical
group. Next comes the Machine Shop, 4, and the Pattern and Foundry Lab, 5. In the
lower right hand corner of the picture, 6, is the Physics building. Back of that, 7, is the
Mechanical Engineering building. The Power Plant, 8, supplies heat and light for all of
the buildings on the University campus. Not showing in the picture and to the right of
the Mechanical Engineering building are the Transportation and Ceramics buildings.
The Surveying building is situated just south and east of the University Library on the
southern part of the University campus.
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Some Aspects of
The Labor Situation
As Viewed by an Engineer
By PROF. E. E. KING
Professor of Railway Civil Engineering
Prof. King
THE FIRST industrial enterprises to develop on
any scale in the United States were spinning and
weaving in the textile fields. Because of the abun-
dance of rich and undeveloped land, it was not always
an easy matter to attract labor into these industries in
those early days. To do this meant the paying of higher
wages than prevailed in England at that time. This
scarcity of labor was one of the causes for the introduc-
tion of textile machinery. The immediate effect of this
was such an increase in production capacity as led to the
displacement of large numbers of laborers with the con-
sequent lowering of wages, working conditions, and stan-
dards of living. The inventions and the further intro-
duction of new machinery as developed through processes
of engineering, served in time, however, to stimulate
industry to the point where practically all available labor
was absorbed and was even in demand, with the results
of higher wages and improved working and living con-
ditions.
As time went on and the supply of labor showed
signs of catching up with industry to the extent of even
an oversupply, the tendencies were to reduce wages.
Labor began to devise means, however, for resisting these
reductions through organizations of its membership into
unions for the purpose of collective bargaining and
through laws for the restriction of immigration. These
organizations grew in strength as industry developed. As
a result, they not only maintained their standards of
wages and living conditions, but also they actually im-
proved them. The continued introduction of machinery
served to increase production to the extent that labor
could have shorter hours at an even increased pay.
Finally, however, through loss of markets for one reason
or another and also through other causes in general,
production ran ahead of the demand if its products and
gave occasion for wide unemployment and general busi-
ness distress.
When the present political administration came into
office at Washington, it immediately attempted to relieve
the unemployment situation and to improve the status
of labor as well as to improve the financial conditions of
the country generally by such national legislation as
seemed appropriate. One of the bills passed by Congress
for this purpose was the National Recovery Act, gener-
ally known as the NRA. Labor felt at that time that it
was getting through Government support and authority
just what it had tried to get for a long time on its own
account,—the right to organize independent trade unions
and to bargain collectively with employers ; but it was in
for a disappointment. The section of the NRA that
deals with this particular situation is designated 7-A;
and the differences in the interpretations by employers
and the independent unions of the meaning of the word-
ing in this section have been the causes of nearly all of
the strikes and walkouts that have occurred in the in-
dustrial fields within the recent months. This section of
the Act is stated in the following terms:
"Every code of fair competition, agreement, and li-
cense approved, prescribed, or issued under this title shall
contain the following conditions: (1) that employees
shall have the right to organize and bargain collectively
through representatives of their own choosing, and shall
be free from interference, restraint, or coercion of em-
ployers of labor, or their agents, in the designation of
such representatives or in self-organization or in other
concerted activities for the purpose of collective bargain-
ing or other mutual aid or protection; (2) that no em-
ployee and no one seeking employment shall be required
as a condition of employment to join any company union
or to refrain from joining, organizing, or assisting a
labor organization of his own chosing; and (3) that em-
plovers shall comply with the maximum hours of labor,
Please turn to page 20
Bridges — in Legend and Story
THE engineer, too frequently, confines his thinking
to the technical phases of his profession and neglects
the human and romantic aspects. He often forgets
that the structures he plans and builds become instru-
ments and influences in the lives and emotions of human
beings and fails to realize that the social importance of a
mass of stone, metal, and timber may overshadow the
importance of its technical features. Consideration of the
effects of social factors becomes more and more important
to the engineer as civilization becomes more complex and
methods of evaluating them must become a part of his
equipment.
A fruitful source of material for the study of the
manner in which engineering works affect or are affected
by the whims, emotions, and ambitions of human intelli-
gence lies in references found in non-technical literature.
To illustrate the point and perhaps to stimulate interest
in this phase of engineering research, the following ran-
dom notes regarding bridges are presented.
Bridges, by virtue of the key position they occupy in
promoting intercourse and commerce, have a tremendous
influence upon human affairs. The literature is there-
fore replete with legend and fact concerning them. They
seem, naturally, to inspire real and fanciful events and
stories, full of romance, superstition, valor, comedy and
tragedy.
Religion and superstition are found intimately as-
sociated with bridges and their buildings from very early
times. The Scandinavian mythology refers to the Bifrost
and the Mohammedan religion to the Al-Sirat. These
visionary structures are presumed to bridge the gap
between the earth and Paradise. The spans may be long
or short and their live loads may only be speculated upon
but the references to them are commentaries upon the
utility of bridges.
The pagan river god was a bad influence upon the
business of ancient engineers and seriously retarded the
advance of the art of bridge building. Legend says that
the spirit was deeply insulted at the building of a heavy
permanent bridge but only offended at a temporary or
light one. In either type he considered the use of metal
most impious. The reason ascribed for this peculiar aver-
sion is that the safer method of crossing the stream by
bridge rather than by the more hazardous swimming or
fording deprived him of his usual quota of victims. In
order to appease the spirit the custom of paying in
advance or in yearly installments appears to have been
established. In Ancient Rome it was the duty of the
Pontifices and Vestal Virgins to officiate at regular an-
nual sacrifices of human beings to Father Tiber held at
the Pons Sublicus. When the bridge needed repair,
special ceremonies of a similar nature were in order. At
a later date the Argei, thirty dummies made of rushes,
were substituted for the human victims. During the
Imperial period the river gods were ruthlessly flaunted
when the Romans became the greatest bridge builders
of the Ancients.
This idea of the necessity for proptiating a deity was
held by many races and appears to have continued to
almost modern times. In the building of an arch bridge
over the Tigris in Iraq the workmen had considerabe
difficulty with the main arch. After it fell three times
the soothsayer recommended the burial of a virgin at
the keystone. When this was done the bridge stood.
Some peoples held that only a life was necessary and
made animal sacrifices principally of dogs. As late as
the early nineteenth century an infant is alleged to have
been entombed in connection with the building of a
bridge in Saxony.
There are many of the so-called "Devil Bridges"
whose building is credited to the handiwork of his
Satanic Majesty in spite of recorded evidence to the con-
trary. The widespread localities in which they appear
is of particular interest. The tales are similar and do no
credit to the ability of the Devil as a bargainer. One
such bridge is the Aqueduct of Segovia in Spain. The
Evil One met a comely Segovian peasant girl one evening
when she was very tired from having carried water all
day. Being attracted by her charm he proposed that if
she would become his possession he would, before the
next sunrise, complete an aqueduct which would relieve
her of her burdensome duty. Weariness prompted the
girl to agree and he set to work. As he was laying the
last stone the first beam of sunlight was reflected from
his forked tail. In the meantime the girl was rested and
had repented her bargain. Appealing to the priests they
agreed that she was released by failure of specific per-
formance of contract and the Devil has disliked Sego-
vians ever since.
Another such legend deals with the building of the
Aberystwyth bridge in Wales. An old woman found
her cow across the ravine and was unable to get her
home. The Evil One appeared and proposed to build a
bridge if she would grant him the first living thing that
crossed it. The old lady agreed and he began. But while
he was working she noticed his legs had hoofs and his
knees bent backwards. When the bridge was completed
he beckoned her from the other side to come over and
try it but the old woman was too wary for that. Instead,
she called her dog and threw a crust of bread over the
ravine. The dog went over the bridge after the bread
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and, being the first living thing to cross, became the
fee. Apparently Satan could not wreck bridges with the
facility with which he constructed them or he most cer-
tainly would have made reprisals.
This superstition also appears in connection with the
N.B. of witches and fairies. It was a common belief
that spirits could not exert their diabolical influences
beyond the middle of the next running stream. This
belief has been held to account for the erection b\
peasants of shrines and crosses above the middle of a
bridge thus preventing the passage of the evil spirits via
the bridge. Robert Hums wrote his "Tarn O'Shanter"
around such a legend. Tarn was enjoying the ale shops
in Ayr and dallied rather long. The witching hour was
approaching when he left for home but he stopped to
watch some maidens disporting themselves in abbreviated
costumes when Tarn, prompted perhaps by the influence
of the ale, made an ill advised remark. The maidens
became witches and started after him. He rallied his
faithful mare, Maggie, and begged her to win the "key-
stane of the brig," of Doon beyond which lay safety.
Maggie did her best and managed to save Tarn. Her
own tail, however, did not clear the critical boundary
and was wrenched oft by the leader of the witches.
Bridges and their utilitarian purposes have inspired
a number of the old proverbs. The familiar, "Do not
cross a bridge until you come to it," is most familiar.
"London bridge was made for men to pass over and for
fools to pass under." This bit of advice probably origin-
ated in the frequent loss of life occasioned by the
treacherous currents created by the bridge. Another
interesting one, "Bridges were made for wise men to
walk over and fools to ride over," is difficult to under-
stand in modern times. In vie\vT of it, however, the now
fast disappearing, "Warning, $5.00 fine for Faster than
a Walk," may have meant more than an attempt to re-
duce dangerous vibrations.
"Praise the bridge which carries you over" is another
commentary on the utility of bridges for overcoming
physical and mental difficulties. Legend has it that the
proverb, "Make a bridge of gold for a flying enemy"
^
originated with the Greeks. Plutarch in his life of
Themistocles states that in order to test Aristides after
the battle of Ialmis, Themistocles pretended that it
would be a good plan to destroy the bridge of ships
build by Xerxes over the Hellespont for the purpose of
invading Europe. Aristides replied that instead of de-
stroying that bridge it would be better to provide another
in order to rid Europe of Xerxes with all possible haste.
The strategical importance of bridges in military
operations are well known. Much of history would be
quite different if certain bridges had not facilitated or
impeded the affairs of attack and defense. Macauley has
immortalized the brave Horatius and his successful de-
fense of Rome at the Pons Sublicus. Fiebras the Saracen
made himself master of Rome by slaying the giant who
guarded the bridge of Mantible. In the escapade, Fie-
bras is credited with having stolen the crown of thorns
and the balsam used in embalming the body of Christ.
The pons Mulvius witnessed the rout of Maxentius
by Constantine and at an earlier date was the scene of
the arrest of Catiline's conspirators. The covered bridge
at Deerfield, Massachusetts saw the massacre by the
Indians during King Philips War. In fancy Spenser in
his Faerie Queen relates the undoing of Guizor, guardian
of the trapdoor bridge of Pollente at the hands of Sir
Artegal.
Military references to bridges are so numerous that
they become commonplace and in the reading of other
details one is apt to lose sight of the influence of the
structures themselves upon the events taking place.
The primary purpose of most bridges is to facilitate
travel so naturally travel accounts contain frequent
references to bridges encountered. Marco Polo was par-
ticularly struck by the bridges he found in Asia and the
Spaniards pay high tribute to the bridges they found in
Peru at the time of the conquest. Darwin in the "Voy-
age of the Beagle" tells of the peculiarities of other South
American bridges.
While travellers usually welcome the presence of a
bridge they frequently found there a source of annoyance.
The matter of tolls and taxes and misappropriation of
collections are sources of age old controversies. During
the middle ages bread was taken as toll from beggars
and clothing from pilgrims. Toll gates were chopped
down in New England as a protest against excessive
charges. The grumbling of today over bridge levies con-
tinues the traditional attitude. Bridges have long been a
focal point of attack for bandits and robbers, although
the presence of a hospice or inn located at bridge sites
afforded protection and rest for the medieval wayfarer.
Numerous instances are on record of persons making
bequests to their favorite bridges and bridges have long
been built as monuments commemorating persons or
events. These facts are expressions of the high esteem
in which they are held by the human race. The handi-
craft, materials and architecture of bridges aid materially
in reconstructing the story of civilization. Engineers,
specially qualified by virtue of their knowledge of the
laws and forces of nature and their ability for logical
reasoning, have made valuable contributions in the field.
But there are many gaps and much work left for future
engineers to do. There is seemingly no end to the avail-
able material and it may be found in surprisingly obscure
places as well as in the most obvious. These few brief
notes, selected at random are intended only to stimulate
an interest in a most interesting field of research which
provides pleasurable mental relaxation and develops
cultural background.
The Engineering Council
and Departmental Societies
ENGINEERING COUNCIL
George \V. Svoboda, R.Wy President
Robert E. Hodman, A.I.E.E I ice President
Robert P. Bowditch, III. Union Secretary
\Y. Stuart Pehenhaum, S.B.A.C.S, Treasurer
H. Lou Gibson, Phvsics
Walter A. Johnson", A.S.M.E.
William W. Coffeen, Technograph
Walter M. Enger, A.S.C.E.
Prof. J. S. Crandell Idvisor
Prof. J. J. Poland Idvisor
DURING the early part of 1919, at the time the
University was busily engaged in clearing up the
remains of the Student Army Training Corps and
hastening the return of pre-war conditions, Dean C. R.
Richards found a need for a group to represent the uni-
versity engineering students. At his suggestion the Engi-
neering Council was founded by the presidents of the
various engineering societies.
Rut for a few changes during the intervening years,
the Council is the same as the one organized at that
time. The Technograph was early given a seat on the
Council. With the founding of the College of Fine and
Applied Arts and the withdrawal of the architects from
the Engineering College, the Architectural and Archi-
tectural Engineering representatives were eliminated.
The representative from Mining has been dropped and
one from Physics added. To stablize the council and to
keep it functioning throughout the year, each member
serves for a full year even though the society he repre-
sents elects presidents each semester.
The Engineering Council was quite active at first in
sponsoring dances, smokers, and open houses but recent
years saw the activities of the Council growing less and
less until finally it existed in name only. Last year the
enthusiasm and initiative of the members of the Council
started it back to recapture its rightful place as the
leader and promoter of engineering activities. After
several danceless years, the Council decided to sponsor a
dance again and to inaugurate Saint Pat's day as the
engineers day on the Illinois campus. The dance was a
great success and Saint Pat has come to stay.
The activities of the Engineering Council during the
coming year give promise of being even more numerous
and of greater value to all than last year. There are
many engineering activities that have been neglected of
late, and there are many new possible activities that have
sprung up since the Council went into hibernation. An
Engineering Open House hasn't been held for several
years. The Engineering Smoker died with the Council
several years ago. Other all-engineering get-togethers
should prove popular with the students as a means of
getting acquainted with the students of other depart-
ments. The seniors would benefit by some plan to send
employment cards and perhaps the whole college would
bcnfit by a return to the Honor System. The second
annual all engineering Saint Pat's Rail will certainly be
hailed with enthusiasm by all students and should prove
to be the high point of the engineering year.
President Svoboda is planning to call the Council
into meeting sometime during the first few days of school
to start work on the various engineering activities.
.1S.C..E. Inspection Trip at Chicago Hater Tunnel
R. E. Bodman President
B. L.. Stone Vice President
A. J. Webeck Secretary
A. M. Sutherland Treasurer
The Student Rranch of the American Institute of
Electrical Engineering is one of the most active depart-
mental societies on the engineering campus. Their great-
est achievement is the biennial Electrical Engineering
Show. The next show is due for the 1935-36 school
year, but underclassmen must get acquainted with the
Society this year so that they may be ready to begin work
on the Show as they return to school in the fall.
This year the A. I. E. E. is planning to present a
number of speakers from various Engineering companies.
These men will talk on contemporary engineering
achievements. Their addresses, being of a non-technical
nature, will be of interest to men of all classes. Some of
the concerns who have promised co-operation in this plan
are General Electric, Standard Oil, American Steel and
Wire, and others.
The annual Tri-school Electrical meeting will be held
at Illinois this year under the auspices of the Illinois
Student Chapter of the A.I.E.E. Students of electrical
engineering from Purdue, Rose Polytechnic, and Illinois
will gather together for educational and social purposes.
The Chapter has several other plans under considera-
tion that will be of benefit to its members. All electrical
students are urged to join the Chapter.
S.B.A.C.S.
W. Stuart Pebenham President
J. C. Bell I'ice President
Marjorie Voight Secretary-Treasurer
The department of ceramics, though one of the
smallest on the engineering campus has an active society
for the promotion of extra-curricular education in the
ceramics field and the advancement of fellowship among
ceramics students and faculty. The out-standing event
of the year for ceramists is the Pig Roast. This tradi-
tional event was formerly celebrated by the roasting of a
pig in a test kiln but due to the increased attendance it
has now changed to a banquet in which pork forms the
main part of the meal. At this gathering the faculty as
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well as the pig is roasted and the next year's officers for
the S.B.A.C.S. are introduced.
Besides this annual get-together, the society has and
will have this year many interesting speakers throughout
the school year. These men speak not on a technical suh-
ject but on their own experiences in the ceramics field.
The meetings will be open to all. This year's officers are
working to arrange a series of interesting and entertain-
ing programs for the coming year. The Society is also
planning an inspection trip for the seniors and all others
who care to go. The activities of the Society this year
will be more numerous and of greater value than ever
before.
A.S.G.E.
W. M. Enger President
G. J. Lindl Vice President
P. J. Hendricksen Secretary
A. M. Levy Treasurer
In 1883 a group of engineers, feeling the need of
some sort of an organization to bind the students to-
gether, formed the Civil Engineers' Club. This club
later affiliated with the American Society of Civil Engi-
neers to become one of the first student Chapters. The
Society trys to acquaint the student with the practical
phases of Engineering, and to develop in him a profes-
sional point of view ; to provide for and foster fraternal
spirit among the negineering students; to familiarize the
student with the purpose, parlimentary proceedure, and
objectives of a professional engineering society ; to en-
courage, promote and support student publications, and
professional and social activities of the College of Engi-
neering; and to arrange for and sponsor inspection trips.
The Chapter has long been noted for its excellent
programs throughout the school year. The coming year
promises to be one of the chapters most interesting and
successful for some time. Many prominent civil engineers
have expressed their willingness to come and speak to the
students. A few of the outstanding men who will be
guests of the Chapter are: Mr. E. J. Mehren, President
of Portland Cement Association; Mr. Arthur E. Mor-
gan, Head of Tennessee Valley Authority; Mr. C. A.
Hongentogler, U. S. Bureau of Public Roads; Mr. J. L.
Savage, Bureau of Reclamation; Mr. Hermann Von
Schrenk, Consulting Timber Engineer.
The Chapter is also planning several social gatherings
for the coming year. An inspection trip, such as the one
the Chapter took to Chicago last year, will be planned
for the second semester.
ENGINEERING PHYSICS SOCIETY
H. Lou Gibson President
Among the youngest of the departmental societies is
that of the Engineering Physicists. Their organization
was officially recognized in 1931. It was formed to fill
the fraternal needs of a growing student group in the
new curriculum of Engineering Physics.
From the sciences of physics and mathematics sprang
the art of engineering; upon their aid engineering still
depends. Research for engineers has become so intricate
and specialized that preparation for the field must be
started in undergraduate years. Many colleges have in-
augurated a curriculum in Engineering Physics.
In our University the number enrolled in the course
is small, being about twenty five. Interest in the Society,
however, is great. Meetings have been made interesting
with recollections of European experiences by Physics
professors. History and phases of physics have been the
topics of student talks. Quite an important activity of
the Society has been the assistance lent the Electricals
on the occasions of their last two Electrical Shows.
In accordance with the plan found to work out best
for a small group, the president was elected last May.
A meeting will be called early in the first semester for
the purpose of electing the other officers for the year.
A.S.M.E.
W. A. Johnson President
D. K. Mitchell.. Vice President
C. W. Brissenden Secretary
M. B. Corlew Treasurer
The objects of the student branch of the A.S.M.E.
are to give the student some acquaintance with the
practical side of the field of Mechanical Engineering, to
furnish the student with principal publications of the
Society and keep him in touch with engineering progress,
to develop the student's initiative and ability to speak in
public, and to familiarize him with the parlimentary pro-
cedure and organization of learned societies, to enable
the student to establish fraternal contact with his fellow-
students in engineering, and to meet older men actively
engaged in Mechanical Engineering, to permit the stu-
dent to attend as a welcome guest the society meetings.
To open the school year the A.S.M.E. is planning
their annual smoker. The smoker will consist of a very
interesting program of faculty speakers, plenty of good
cider, doughnuts, and cigarettes.
Most of the programs for the coming semester will
be presented by representatives of various large com-
panies. There will be lectures and moving pictures to
illustrate the manufacturing procedures of the various
companies. Chief in interest will be the program pre-
sented by the Babcock and Wilcox Co. Their program
will consist of five reals of miving pictures and a lecture,
"Special Features of the Boulder Canyon Project."
Each student member receives either an A.S.M.E.
pin or charm in the school colors. He receives with his
membership a 9 months subscription to "Mechanical
Engineering" the official publication of the parent society.
He is also entitled to compete for any of the several
awards given for papers on various engineering subjects.
The writer of the best paper from each Chapter is given
his expenses to and from Chicago to attend the annual
meeting of all the student branches in the district.
RAILWAY CLUB
G. W. Svoboda President
Vice President
M. O. Starr Secretary-Treasurer
The Railway Club was organized some years ago for
the purpose of creating a bond of co-operation and good
will among the railway engineering students and all other
students interested in the science of transportation. The
Club is planning an interesting and varied program for
the coming school year. From time to time during the
year the Club will sponsor trips to the various points of
interest to the railway students in the vicinity of
Champaign-Urbana. Such places as interlocking towers,
freight yards, roundhouses, etc., will be the object of
these trips. From time to time men prominent in the
transportation field will visit the campus to speak to the
Railway Club. A plan is underway to begin work on a
model railway which will be improved from year to year.
This model would be exhibited at the time of the Engi-
neering open house. All students are cordially invited to
participate in the activities of the Railway Club.
Walter A. Johnson
Robert E, Hodman
Ben A. Lemer
WHO'S WHO IN ILL
>3*««» ft
i
WALTER A. JOHNSON is the head of the A. S.
M.E. for the coming semester. Walt is a member of
Engineering Council and acts as corresponding secretary
ten Pi Tau Sigma. His adeptness at parlor tricks forced
the Wesley Foundation to let him arrange social activi-
ties for them as a student council member. He is inter-
ested in steam turbines, boilers, Diesel engines, and
manufacturing. His favorite sports are hunting and
pistol shooting. For three years, Walt worked for the
Shell Petroleum Corp. During this time they built the
world's largest single oil cracking unit, a True Vapor
Phase plant. This last summer besides working in an
oil refinery Walt opened a beach sandal manufacturing
plant and spent his spare time boating on the Mississippi
River. Walt's experience in the oil business should enable
him to spread a little when he introduces those ASME
speakers this fall.
ROBERT E. BODMAN is the reigning head of the
AIEE for the coming semester. To Bob goes the thank-
less job of working up the interest in next year's EE
show so that it can be as big a success as that of last
year. Bob pledges loyalty to no fraternity, but is a
member of Roojah den, (Royal order of janitors and
hosts) a very secret and exclusive organization. Bob
likes to study by the radio, read by the radio, in fact,
radio is his hobby. He is a member of Tau Beta Pi,
Eta Kappa Nu and Engineering Council. He was an
assistant manager for last years EE show and serves on
the McKinley Foundation Student Council. Bob hopes
to land a job as an electrical engineer if and when he
finishes school. He could always get a job keeping
barbers employed scraping off his facial growth.
BEN A. LERNER, CE senior and prominent cam-
pus politician, has sworn to forsake the stump and gavel
this next year and bury himself in the books. A certain
CE instructor, it seems, has stated his intentions of
flunking outright all politicians. Ben was co-chairman of
the Junior Prom last year so he can at least quit a
winner. He has an unusually large and varied number
of interests. As we got them from his hobby is AEPhi,
his vice is AEPhi, his special interest is AEPhi, his
heart and soul is in AEPhi. AEPhi is the girls rooming
club across the street from the like club, Delta Pi,
of which Ben is dictator. Ben spent a highly unprofitable
summer as a partner in a Chicago World's Fair Tour
misventure.
Jimmy Earsen, Eng. Physics, is
a prominent member of the far-
famed Hall ami Chain Club. Joan
Larsen appeared as a Christmas
sift from mother Hetty to father
Jimmy last year. Although wash
day comes seven days a week for
James, he finds time to toot the
cornet in the University band. Sonic
competition for Joan. Jim is a
member of Phi Eta Sima and a
crack amateur photographer. May-
be Joan is to be a movie star.
Paul .1. Hendricksen is the secretary
of A.S.C.E. for the first semester. Paul
is a Chicago product and can change
his nationality from Swedish to Nor-
wegian as the occasion demands. Then'
are reports about a boat on Lake
Michigan that ought to be investigated.
Paul likes night cruising.
Paul spent all of last summer writing
to prominent engineers trying to work
up a program for the A.S.C.E.
Vincent Van Meter is one of the few
football playing engineers. Most engi-
neers find academic interests to ard-
uous to engage in a sport which takes
so much time, but not Van Meter. Vince
was a letter man last year, and was
often called on to play end. He has
been on the track team for two years
because of his ability to toss the jave-
lin out of the lot. He is a member of
Tribe of Illini, Scabbard and Blade, and
Ma-wan-da. When Vince leaves at the
end of this year after completing his
Mechanical Engineering training, the
brothers over at the Teke house are
going to have a hard time finding
someone to take over his position as
chief story disher outer, so we are told.
Perhaps Vince is getting some practice
in story telling so that his umpteen
grandchildren will not starve intellec-
tually as long as old grandpappy is
around. No doubt Vince will have
SOME stories to tell fi and when he
has the numerous progeny mentioned
Albert J. Levy is a civil engineer-
ing junior rfom Oak Park. He is
serving as treasurer and boss of
the membership committee f o r
A.S.C.E. If someone rushes up to
you, slips an Illini A.S.C.E in your
hand, extracts a dollar from your
purse, hands you a receipt and then
rushes off, mumbling something
about the A.S.C.E, that's Al.
Russ Sherrill Cer. Eng. - 35, is
president of TNT, president of Kera-
mos, honorary ceramics society, an
active- member of S.B.A.C.S. and in
love—madly. The lady, so we are told,
lives in the far west of Champaign.
Russ will gladly accept any contribu-
tions toward a bicycle. Russ, a tall
curly headed ceramist, would seem to
have the inside lane in the race for
this fair maiden. But according to
Russ, absence does not make the heart
grow fonder, so he is planning an in-
tensive campaign for the next year.
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W. STUART DEBENHAM is the bespectacled
president of the Student Branch of the American Cera-
mic Society and has agreed to try and keep the finances
of Engineering Council straightened out during the com-
ing year. Stu was a chem major during the time he spent
out at Colorado, but found time to get himself noted
for his free style swimming ability. He likes the color
blue so well that he left Boulder to come to the home
of the Orange and Blue to finish his education, but some-
how got diverted into taking up the study of ceramic
engineering when he arrived. Sigma Chi claimed him as
a brother out at Boulder but he has been so busy push-
ing a mop in the Old Ag that he hasn't had time to
affiliate here. He hopes to be a great enamel expert some
day.
IRVING R. SEELY is the new captain of the Illi-
nois Track Team and was one of the main cogs in last
years championship team. Irv has been a capable pole-
vaulter for a number of years and has two letters
in track to show for his ability. Irv has cleared thirteen
feet ten inches, and barely missed fourteen feet two
inches, which at that time would have been the world's
record, during the Olympic tryouts. He is the new
president of the cream of the ME's, Pi Tau Sigma.
Besides scholastic honors, Irv has been honored with the
Sachem blanket and the shield of Ma-wan-da. He is a
member of the A.S.M.E. and wears the pin of Phi
Gamma Delta. When he returned home with a winning
place in the National Intercollegiate meet in California
this summer he still had pep enough left to enjoy his
favorite sport—tennis.
H. LOU GIBSON is the "bloomin"' president of
the Engineering Physics Society and thereby an upstand-
ing member of the Engineering Council. Lou may be
English for he was born in Pendennis Eastdon, Devon,
England but he certainly hasn't the traditionally slow
mind of the Britisher for he is the proud possessor of a
Tau Beta Pi key. Besides an education he has acquired
a very vivacious little Irish lady, for keeps. Little
Dennis, who made his appearance the night of the EE
show, was awarded a key to all following shows. His
proud papa, who was publicity manager of the show,
claims Dennis has sprouted a lock of hair so he can use
the key. Aside from his domestic cares, Lou has worked
hard for the Technograph and to bring home the bacon
to Eileen and Denny.
Stan Mader is another of these EE
brainy boys. Stan dandles a Tau Beta
key from his manly chest and sports
the pin of Eta Kappa Nu on his vest.
He is a stalwart member of AIEE and
a tried and true Triangle. He was
elected Vice President of Eta Kappa
Nu and is rated a big bug in his frat
house. No statements are available
concerning Stan's summer activities,
affairs of the heart, etc., so we will
let him start the year with a clean
slate. No doubt he'll wear out several
slates before the year is over.
Jack C. Bell was very fortunate
in being able to gather some valu-
able ceramics experience as well as
make a little of the stuff Roosevelt
deflated through the summer. Jack
was employed by the Ferro- Enamel
Company in Cleveland. He will be
plenty busy this semester as he is
President of Keramos, and Vice
president of the S.B.A.C.S.
C. P. Burman will be in the pub-
lic eye quite a bit during the next
few months. In case you have for-
gotten, Burman is the fellow that
performs the antics with (he baton
while he is marching down the field
in front of the band. Seldom does
he miss (he baton, even after a
spectacular heave in (he general
vicinity of heaven. He is the drum
majoringist drum major (he Illinois
band has had for some lime. This
next year will be his (bird year as
a physics student and will see him
knocking away a( (he xylophone
with (he band when he isn't twirl-
ing the silvered baton. Away from
the band and physics Burman likes
to study human nature and thinks
that (he people in Prehn's are won-
derful subjects and just too cute.
Perhaps (he opposite sex will
have the same opinion of the
smartly dressed gentleman in ques-
tion when he leads the lllini hand
down the field this fall.
Al Webeck, EE '35, is an old
smart ie, following in the rather
large footsteps of his brother who
was an honor student here some
years ago. Al has been chosen for
Tau Beta Pi, Eta Kappa Nu, and
Sigma Tau. He holds the purse
strings for Eta Kappa Nu and
writes up (he minutes for (he
A.I.E.E. Al spent a "happy bu( not
very prosperous summer." Why,
Al. can't two live on love as cheap-
ly as one?
Wendall Kilby, another of the marry-
ing physicists, spent the summer far
from the family hearth in a military
camp. Wen was very active last year
around the Electrical Engineering
Show. He is a member of Phi Eta
Sigma, freshmen honorary. It seems
as though all Engineering Physicists
are members of that group. Either the
course is too easy or the boys are just
plain intelligent. What do you think?
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Summer Snapshots
AMONG the self-made engineers who
spent the summer work ins: for
living expenses is Tom Scholes. This
lusty Civil has been building himself
up by muscling aggregate with a high-
way paving: gang:. Rumor has it that
Tom has become so strong that the
Strength of Materials Department in-
tend to scrap their puny three million
pound testing machine and to use Tom
instead. Congrats Tom, (if you get it).
Another tough guy is George Svo-
boda; he's been working with a rail-
road section gang. George should have
a nice ripe complexion and a well ma-
tured vocabulary when he gets back.
He is in Railway Engineering so the
latter will come in handy after he
graduates. And he might be able to
use it before; they have quizzes in
Ry.E. too. What has George been
doing? You know the chap that goes
around looking at old rails to grade
them—well, George helped him look.
Speaking of lookers, a couple of good
ones are Marjorie Voight and Dorothy
Segur. Both were engineers last se-
mester. Dorothy has suffered a change
of heart. Fellows, let them briny tears
flow unchecked. She has left us for
Commerce School. ME is going to be
a dull course now that Dorothy's riding
breeches no longer bob around the
place. But Marjorie is still with us.
There were 1,957,284 gals at Summer
School here, and it took a lady engineer
to help lead 'em. Marjorie was a mem-
ber of the summer Prom Committee.
Men, there's just something about engi-
neering that puts you in the lead every
time.
Bob Bodman spent the summer lead-
ing a team of horses around on a farm
near Bement, his old home town. Daily
he faithfully pulled
the straw from be-
tween his teeth and
sawed away at his
face trying to re-
move the luxuriant
growth thereon.
These football play-
ers must keep
trimmed, (in trim).
1 f you should
hear the lugubrious
strains of Chloe echoing up and down
the Banks of the Bonny Boneyard this
winter, it will be Frazer Turrentine.
He has spent the summer down South
in some dismal swamp land. Frazer
found a hollow log beside the river; he
dispossessed two striped-back parlor-
pussies, four water-moccasins, six bull
frogs, and one native alligator; he
crawled into the hole and pulled it in
after him to keep out the scissor-bill
mosquitos they have down that-a-way;
then he went native and forgot all he
ever knew about Engineering Physics.
Chloe is a pet muskrat he has trained
to sleep on his feet to keep them warm
in Urbana's rooming igloos next winter.
Keith Swanson spent a quiet summer
a home in Champaign as they say in
the sercierty culerms. He got a job as
a revolution counter in a local machine
shop. The famous C and S Photo Ser-
vice, of which Keith is the S, had to
shut down for the summer—all the
little birds went north to escape the
heat.
And then there's the Summer Loafers
Club. We nominate Harry Hydman,
Russell Keirs and Harrison Blank-
meyer, all schmier
chemikers, as the
co-presidents. They
set out industrious-
ly to have a real
v a c a t ion rest-up.
They rested so
much they are
tired out. The Hen-
dricksen brothers
Paul and Bill, Bob
Weber, Phil Auten,
and Al Levy helped
to densen the
population density around and about
Chicago. When not pounding out mis-
sives to prospective A.S.C.E. speakers,
Paul dragged Bill out onto a boat on
Lake Michigan and helped pilot the
thing. Phil has become even more
expert at driving through narrow
spaces where angels fear to tread, be-
cause in nine cases out of ten that is
the way they became angels. Al has
a bald spot, a deep rut along his scalp,
and fingers worn to the bone. No, not
woodpeckers! Al has been scratching
his head thinking up some good ways
to put the Student Chapter of the
A.S.C.E. on the Illini Engineering map.
John Frazer has been down east having
a boring good time. He wished he had
followed out his plan of kidnapping a
few fellow CE's and assnapping a
couple of burros for a gold prospecting
venture out West. A Yankee at home
for the summer was Rus Smith from
Connecticut. John Buck visited Chi-
cago's Fair twice. We have the dope
that a lady "fair" had something to do
with stirring John out of his lethargy.
Here are a few action shots. John
Schmidt's wild hair mopping cobwebs
off the rafters at "Old Heidelberg" at
the Century of
Progress. Charlie
Keller's good right
arm pumping high
test at his family's
gasoline vending
emporium on West
Green. Ceramist
Baker's bucolic countenance flinching
as 15 Cupid's bows, done in lipstick, are
printed rapidly on it. Eerro-Enamel
Company making millions under the
summer directorship of Jack Bell. Floyd
Bailey's troubles getting packed up in
a canning factory up North, where the
chinch bugs put up more corn than the
factory.
Gene Weisiger, the Urbana ME,
tooted his wind instrument (the sax)
over station WIND with Jack Kirk-
patricks orchestra this summer. (line
claims there is something wrong with
his sax, says that no matter how
sweetly he blows into it, a jumble of
sour notes always issues forth.
The bally Army claimed its own this
summer. Among those obeying orders
and not liking it were Joe Murphy,
Cliff Hathaway, Mel Combs, and Rex
Newcomb. Mel, we are told, was the
best pilot the cavalry had at ('ami'
Custer. Rex sweltered at the field
artillery pop-guns with the thermo-
meter shooting higher than the best
gun in the camp. Rex is a big-shot in
Campus politics in private-public Life.
The Army leaves its mark.
Several other engineers sentenced
themselves to a summer session. Irv
('alter. Hicky Rubin, Bill Pittman. Lou
Gibson, as if the regular session was
not torture enough, the martyrs!
Picture this Summer Scene. Tie
graveyard south of the campus at 3:30
A.M. A dark form slithers among the
tombstones. It crouches at some
sinister task. There is the gleam of
dawn on naked steel. A ghastly rustle
in the dew-laden grass. What is it?
Is it a ghoul with a dripping jowl
caught in a horrible repast as he sinks
his slavering fangs into a nice juicy
corpse? No, it is Lou Gibson digging
mushrooms. Lou is working his way
through knowledge and selling much-
rooms is his latest racket. He tells us
that the mushrooms grow thickest in
the graveyard and around the Com-
merce Building. Roll your own joke
out of these makings. We haven't
heard of any mysterious deaths in the
Twin Cities, so Lou must be qualified
to tell mushrooms from toadstools.
His best customer is a local undertaker,
but whether the undertaker eats them
himself or gives them away to pro-
spective clients we don't know.
If you notice a daring young man
flying around the roof tops with the
greatest of ease this winter, that will
be Roger Vespa putting up aerials for
radio sets. This enterprising Electri-
cal lined up a radio repair job at the
Capital City Paper Company for the
summer. They tell us he is so good at
it that he can make your set translate
Mexican broadcasts into English ones.
Clarence Tarpley went careening all
over the landscape on his motorcycle,
leaving a trail of cursing citizens as he
zipped down the
road at 180 m.p.h.
with the brakes on
and the muffler off.
And was it hot!
So hot that the
v e r y automobiles
ran along the roads,
gals' clothes ran to
backless dresses
and shorts, gals ran
after the men and grades ran to C's.
Stu Deben ham ran all the way home
to Danville to tell mama he got a C in
Physical Chem. Even Hicky Rubin's
model T ran back and forth from his
girl's house to Prehn's soda fountain,
where Hickey ran up a bill. Bill Pitt-
man's funds ran out on him, so he has
to work a year before graduating as a
ceramist. We ran into Wendell Kiltz
taking some more Engineering Physics
and Bud Merle taking ( 'hem. Mi. Hill
Bengal also ran.
The University
Physical Plant ran
a new pipe line.
The Photographs
apartment ran a
batch of blue prints
for the TECHNO-
1APH. And if the
veat is not run-
ning down y o u r
brow by this time
then you don't appreciate that, as sum-
mers run, we had a hot summer here
this SUMMER.
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We advertise in order that the public may
better understand what the Bell System is
doing, and why it does it. In this way we
keep customers and prospective customers
informed of our aims, policies and progress.
We advertise in order to aid the telephone
customer in making the best possible use of
his service. As our advertising influences
one person after another to use the tele-
phone more effectively, the service ren-
dered every other user is correspondingly
improved.
We advertise because we have a varied
service to sell and by selling more of it we
increase its value to each user. Because of
the nature of the telephone business, it is
our duty to inform the public continuously
of the character and varied kind of service
we provide.
In line with this broad plan, we find real
opportunity in addressing messages to col-
lege and university people in their own pub-
lications, just as we also vary our advertising
for women's magazines, farm papers and so
on. 1934-35 is the fifteenth year during
which the Bell System has published adver-
tisements which take college men behind
the scenes of Bell Telephone service.
THE RIGHT ANCLE
-
\\"s Hono varies
1 [onoraries have often
been raked over the fires of
criticism and rebuke for
their all too obvious lack of
purpose. Seldom does any one
come forward to champion
their cause or to give an adaquate excuse for their exis-
tence as honoraries. No society has such an enviable
reputation that it can afford to confine its activities to
the annual passing out of keys and congratulations to the
new members. Yet that is just the sort of program on
which a large share of the campus honoraries try to
operate. Membership in such a society is a dubious honor.
Many of them seem to overlook the tremendous pos-
sibilities that organizations of their type possess. Admit-
tedly they have the best of the student body as members
and yet they are so blind as to not draw on this talent
for their meetings. There is not one of the members who
is so lacking in experiences that he could not provide an
interesting half hour. At the same time he would gain
valuable experience in speaking.
A well educated person is one who is acquainted with
many fields other than his own. Students, especially the
honor students, are supposed to be in search of a well
rounded education. Yet the honorary societies have left
practically untouched the wealth of interesting and easily
available speakers on all possible subjects.
Most dinner meetings are monopolized by the one
track mind specialists who can never seem to leave their
schooling behind. Like the cracked phonograph record
that keeps repeating over and over they babble on and on
about this exam and that assignment and those problems.
Better not to have a meeting at all than to have to re-
live the worries of the day with these bores. A meeting
in which all mention of school work is rigidly barred
would certainly be welcome and refreshing.
Now is the time for the honor societies to make their
plans for a worth while year. There are countless things
that a society can sponsor that will be both of interest
and value to the members. Plan a program far removed
from the common every day work of your members and
you will be insured of a successful year. And your society
will have found its rightful place in our educational
system.
A Plea
Summer is over and soon
we poor overworked engineers
will be running up big light
bills sitting up all hours of the
night working on this and that.
Before you get too muddled we
want to get in our plea for your help during the coming
year.
Just outside the door of the Technograph office, 213
Engineering Hall, hangs a brilliant orange box, the Illi-
nois Technograph contribution box. That box is waiting
to swallow any and all contributions that the engineers
are willing to give to help a harried and worried-worn
editor. Freshmen, Sophomores, Juniors, and Seniors, all
are invited to contribute freely during the coming year.
The orange box will hold enormous quantities. See if
you can fill it.
What do we want? Everything and anything per-
taining to Illini engineers that would be of general inter-
est. We want to know all about all of the students,
what they do, their likes and dislikes, their amusements,
embarrassing moments, humorous situations, suppressed
desires, and their virtues. Same goes for the faculty. The
orange box will hold enormous quantities. See if you can
fill it.
Societies
Professional e n g i n eers
have long recognized the
value of membership in the
various engineering societies
and have always given their
wholehearted support to the
activities of their own group. Student engineers have
developed an indifferent attitude toward their own simi-
lar societies and seldom feel they can afford the time to
participate in these group activities.
This attitude on the part of the students is a very
difficult one to understand. The activities of the stu-
dent chapters of the A.S.C.E., A.S.M.E.. A.I.E.E., etc.,
are even more valuable to the students than the activities
of the national organization are to the practising engi-
neers. Nowhere after graduation will the student be able
to make the valuable contacts with the whole engineer-
ing world that membership in his society will give him.
Less than one hour a week is necessary to participate in
all of the activities of one organization. It would be im-
possible to spend an hour in a more enjoyable and worth-
while way.
The departmental societies sponsor all of the worth-
while activities on the engineering campus. They bring
distinguished engineers to the campus to meet and speak
to the students. These men do not attempt to give in-
volved scientific discussions but rather to tell in a friendly
interesting way of the trials and joys of an engineering
career. There is not one of them who doesn't have some-
thing of value to offer to the students. The student
societies sponsor inspection trips for their members which
furnish an interesting and entertaining way of observing
engineering in actual practice. The success of the engi-
neers St. Pat's dance last year was due to the enthusiasm
with which these societies gave their support. The op-
portunities they give for meeting and making friends of
your fellow engineers of all classes is in itself sufficient
excuse for their existence.
The outside engineering world judges our college by
the functions with which it comes in contact. The more
favorable the impression of our college, the more valuable
will our engineering degrees become. The parent socie-
ties are well aware of the support the student chapters
receive from the undergraduates. Speakers form their
opinions from the attendance at their address and from
the interest and enthusiasm which the students show.
Employers are interested in getting men who have a real
interest in engineering. Membership in your professional
society proves your interest in your life work.
Departmental society activity will increase the value
of your degree, prove your interest in your chosen pro-
fession, give you an opportunity to meet and hear the
outstanding engineers of the world, make you better ac-
quainted with your fellow engineers, and furnish you a
good time in the bargain. Join your department's society
early and take advantage of all the benefits it can give
you.
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The Dear Departed
Poor old Joe! We hated to see him
go. Large crocodile tears are stream-
ing down our faces so fast that we
don't dare snicker.
Just imagine a
bridge without an
abutment, an engi-
neer without a slide
rule, apple pie
without cheese, the
Technograph with-
out Joe. Tis in-
deed sad to con-
template. So sad in
fact, that we shall
make no attempt
to show our sorrow
and shall henceforth whoop with joy
whenever we happen to think of the
departure of His Honor, Mr. J. A. Pask.
Never again will the light in Joe's
room over on Daniel street shine
brightly through the night as Joe toils
over his Technograph "dummy" and at-
tempts to fit material for two maga-
zines into one. Joe has left to serve
as a research assistant at the Univer-
sitj of Washington in Seattle .His col-
lege years saw him studying ceramic
engineering with great success. Joe
was a member of Keramos and the
S.B.A.C.S. and was one of the most
active and useful members of last
year's engineering dance committee.
His term as editor of the Illinois Tech-
nograph saw a remarkable change in
in the magazine editorial. Those who
knew him well will always remem-
ber Joe as the one who sacrificed all
of his cherished ambitions for the year
to give "the magazine" a supreme push.
Good luck, Joe!
Freddie has been gone for three
months now, but we can still see him,
dumping cigarette ashes and strewing
butts all over the
Te c h n o gr a p h's
sanctum sanctor-
ium. Or riding his
two wheeler home
after a hard day's
sleep on the roll
top desk. And we'll
never forget how
close he stuck to
the beer barrel up
at the party during
the college maga-
zine's convention.
When Mr. F. A. Strouf left here there
were many who hated to see him go.
We'll miss him. As business manager
of the Illinois Technograph last year.
Freddie gave his wholehearted support
to the "new deal" even though it meant
sacrificing a more financially successful
year. Much of the credit for the better-
ment of the Technograph must be
given to Freddie. He was a member of
the A.I.E.E. and was closely connected
with the Electrical Engineering Show-
last year. One of his major achieve-
ments was the splendid job he did as
chairman of the Saint Pats Ball last
spring. Freddie had many other
worthwhile plans for the benefit of the
college and the students that only lack
of time kept him from working on.
He had several jobs in view when we
heard from him last. Somebody is going
to get a pretty good man.
.Speaking of
PAUL STONE
Photographer
PORTRAITS by Paul Stone-Raymor, Ltd., are im-
bued with a subtle quality of distinction which sets
them apart from the ordinary . . . they possess a charm-
ing "something" . . . Portraits . . . striking in cleaverness
. . . typical of the unusual . . . some daring . . . others con-
ventionally modern. Mr. Stone enjoys an enviable reputa-
tion as an artist ... a reputation which is the result of 15
years of fixed intent ... to make the finest portraits for a
clientele which places quality before price ... he knows
feminine and masculine requirements in the art of "taking"
and he and his clever staff of artist constitute the acme of
perfection in their line. . . . One with an eye for beauty
cannot look over Mr. Stone's collection of prints without
realizing the "difference" . . . portraits that express charm
and individuality . . . no matter what sort of a picture is
desired . . . whether the season's smartest debutante . . .
society's leadin matron, collee youth or miss, business man
or celebrity . . . the name Paul Stone-Raymor, Ltd., stands
for the extraordinary . . . Chicago admirers of the unusual
are most enthusiastic in their praise of the results obtained.
PAUL STONE-RAYMOR, Ltd.
EXT1RE FOURTH FLOOR
FOUR THIRTY NORTH MICHIGAN AVE.
OPPOSITE TRIBUNE TOWER
Champaign Studio — 623 E. Green St., Phone 2245
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PARIS CLEANERS
114 W. CLARK STREET
PHONE - 4204
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What's What in
Mini Fashions
By H. Lou Gibson
The ILLINOIS TECHNOGRAPH
crashes through again. By super-
special arrangements with New York's
leading stylists we are able to present
an advance showing of what the well
dressed engineer will wear. The ma-
terials picture l>y H. Louis Gibsoneau
depicts the staff in our office busily at
work on the next issue. As will be
noticed, styles are going to undergo
quite a change by Spring'.
Take particular note of that scanty
nudist ensemble worn by the chap try-
ing to smoke a cigarette over by the
window. We consider it a trifle ex-
treme, but if the seams were calked a
bit it might have a ghost of a chance
of general adoption. That sports out-
fit though! We think there is some-
thing just too chick about it. The
pressure gauge, developed by our own
Engineering Experiment station, en-
ables the pitcher to tell at a glance how
much steam he has on the ball. The
stenographer's costume will be found
ideal for the engineer who can barely
afford a secretary to start with. For
the more opulent engineer the what-
a-man motif on the extreme right will
be correct attire for putting through
an afternoon business deal. We are
crazy about the stunning creation in
the center. It will be worn by all engi-
neers. Aren't those cords just too
darling?
Sources of merchandise will be fur-
nished upon request. Just slip a $100
bill in an envelope and address ES-
QUIRT, care of the TECHNOGRAPH.
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I was in such a
nervous state I did
not dare go any-
where as a dreadful
nervous f e e 1 i ng
would come on me,
without warning, at
any time. A friend
sent me a copy of
the ILLINOIS
TEC HNOGR APII
and after reading it
for three days I
began to feel better.
I have continued to
lake your TECHNO-
GRAPH for three
years and I am feel-
ing better than 1
have felt in years.
C.E. "Mi,
Urpaign,
III.
Mm, Mil SEPTEMBER I lays
Sill 30th
Date HIRTHDAYS OK FAMOUS PEOPLE
1 S Robert Webber, conveyers, 1914.
2 S Clarence Tarpley, speed king, 1915.
3 M John Drew, Sr., actor, 1825.
4 T Clarence Stein, beer, 1910.
."> \V William Solger, sleepy, 1912.
II T Mark Disosway, dataway, 1911.
', F Lowell Fellinger, chemist, 1915.
8 S James E. Burgess, batteries, 1915.
!l S Thomas Logan, father. 1912.
10 M Richard H. Gade, base drum toter, 19U
11 T Gen. Joe Wheeler, 1836.
12 W Carl King, march king, 1913.
13 T Ken Smith, organ, 1907.
14 F Chas. Dana Gibson, artist, 1867.
15 S Ralph Bailey, blackburnite, 1904.
16 S John Harold Bell, telephone, 1914.
17 M Jack Miller, tuxedo, 1912.
18 T Jewell Stephenson, watch, 1911.
19 VV Edwin Velesnig, snug, 1914.
20 T Carl Porsey, engineer, 1911.
21 F James Sturman, mechanic, 1912.
22 S Michael Faraday, scientist, 1791.
23 S Wilmer H. Swamgler, mgr„ 1914.
24 M Elmer Ruhnow, comic artist, 1913.
25 T D. O. Mills, capitalist, 1825.
26 \V Geo. Gershwin, composer, 1898.
27 T Theodore Trystak, 1910.
28 F Irving Seely, pole vault, 1913.
29 S Robert Shepherd, noodle soup, 1912.
30 S Edward Varnum, specs, 1913.
10th
Month OCTOBER nSs
Sill :;oth
Date ItlRTHDAYS OF FAMOUS PFOPLK
1 M
2 T
3 \\
I T
5 F
li s
Andrew Plummer, tools, 1913.
John Blackburn, heartburn, 1913.
T. A. Bancroft, historian, 1800.
R. B. Hayes, Pres., 1822.
C. A. Arthur, Pres, 1930.
Lester Johnson, ice skates, 1914.
7 S James Whitcomb Riley, author, 1853.
8 M John Hay, statesman, 1838.
9 T Roger Benedict, slimjim, 1913.
10 W Helen Hayes, actress, 1902.
11 T Woodrow Welsh, rabbit, 1915.
12 F Donald Zachert, pugilist, 1907.
13 S John Reeves, nothing, 1914.
14 S Foster Bennett, field, 1911.
15 M Wayne Heyer, lower, 1914
16 T Russ Mathews, military, 1914.
17 \V Carl Campbell, soup, 1915.
18 T Thos. B. Reed, statesman, 1839.
19 F Charles Armstrong, kneeweak, 1912.
20 S Richard Thacker, vanity fair, 1915.
21 S De La Martine, historian, 1790.
22 M Robert Christensen, bottles. 1912.
.23 T Dutch Faulkner .dutch, 1912.
24 W Don C. Seitz, journalist, 1862.
25 T James Fitzgerald, what does, 1907.
21! F Sidney Smith, tennis champ?, 1913.
27 S Carl Phillip Burman, drum major, 1914.
28 S Lloyd Waldron, fish. 1913.
29 M John Wesley Spalding, draftsman, 191E
30 T John Schmidt, bee barrooooon, 1913.
31 W Courtney R. Cooper, author, 1886.
AWAY FROM THK STUDIES
The foremost subject in the fall of
each year is the prospects of the
football team. Last year Illinois
emerged from their losing streak to
regain the respect of their oppon-
ents. Only two games were lost,
each by the margin of the point
after the touchdown. This year the
team is sure to enjoy every success,
(lit nut and cheer the team on dur-
ing the games on the home field.
( in the Illinois campus is one of
the finest Little Theatres in tin-
country. On the stage of this up-
to-date theatre are presented some
of the best plays and operas. The
productions, staged by the Illini
Theatre Guild, are always interes-
ing and entertaining. If you are
looking for an enjoyable evening
away from the worries of class work,
you will find it at the Little Theatre
in Lincoln Hall.
There will be a wealth of promin-
ent engineers coming to the engi-
neering campus during the coming
year for the sole purpose of meeting
and speaking to the students. These
men give interesting as well as
worth while speeches and every stu-
dent will benefit by attendance.
Sometime during the month of
October, Mr. J. L. Savage of the
United States Reclamation Service
in Denver will come to Illinois to
exhibit the latest motion picture of
work on the gigantic Boulder Dam.
Reports of these films declare that
they are unusually interesting.
ENGINEER'S CALENDAR
September
15. Freshmen registration.
17. Upperelassmen registration.
18. Last day of registration.
19. First day of 1934-35 school year.
25. A.S.C.E. smoker at Bradley.
29. Football
—
Bradley, at home-
Scout Day.
October
2. Loran Gayton, Chicago City
Engineer speaks to A.S.C.E. on
"The Floating Laborer."
6. Football—Washington, away.
12. Theatre Guild Production.
13. Football—Ohio State, at home
—
Homecoming.
27. Football—Michigan, away.
31. Halloween.
November
2. Theatre Guild Production.
3. Football—Army, at home—Dad's
Day.
10. Football—Northwestern, away
11. Armistice Day.
17. Football—Wisconsin, away.
24. Football—Chicago, away.
28. Thanksgiving vacation begins.
29. Thanksgiving Day.
Any Society or organization is
free to list their activities in this
calendar. Departmental Societies
are urged to list as many of their
speakers as possible. Material for
November, December, and January
should be turned into the Teehno-
graph office by November 10. Any
item of interest to engineering stu-
dents will be accepted.
SAINT PAT'S COLUMN
Seven Months Ago
More than two hundred and fifty
couples braved the snowy streets of
Urbana and the cold shoulders of
their blind dates to trip over each
others feet at a dance in honor of
old Saint Pat. The Urbana Lincoln
ballroom was beautifully decorated
with the green shamrock of the
engineers patron saint. With the de-
lightful music of Stanley's Sunny-
brook Orchestra soothing their
frosted ears, the engineers and engi-
neerettes (both of them) glided out
and around the highly polished floor.
Midway in the festivities, St. Pat
made his appearance to give greet-
ings to the engineers and to leave
with them a cheery message of en-
couragement for the future. He was
applauded roundly by the engineers.
Five Months From Now
The Engineering Council is hold-
ing a meeting soon after school
opens to discuss plans for the Saint
Pat's Ball to be held on Saturday
evening, March 16. In view of the
crowds that attended last year the
dance will probably be held in the
skating rink. A committee will be
appointed at once to make definite
arrangements for the annual affair.
Saint Pat will be welcomed with a
larger and merrier delegation than
ever before. Saint Pat will again be
there in his legendary costume t>>
crown the student Saint l'at, who
will again hi' elected by the ticket
holders.
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Pictorial Drawing
In Engineering
Evidence of what engineers can do in
Pictorial Drawing is being displayed in
the second floor corridors of Engineer-
ing' Hall, where typical drawings done
by students in two courses, namely.
G.E.D. 10 and C.E. 29, under the direc-
tion of Professor Crandell and Mr.
Lendrum. are on display. The work
was done by students in the City Plan-
ning Option of the Civil Engineering
curriculum and by students from other
Departments electing the course.
Recognizing the effective tool that
pictorial drawing' is in engineering
design and the growing appreciation of
the esthetic values inherent in all engi-
neering structures, it is planned to de-
velop the perspective work in the
G.E.D. 10 course appreciably the pres-
ent semester. For this purpose, a three-
hour credit registration is permitted for
all except the City Planning students
who must cover the additional work re-
quired in the four-hour course.
ENGINEERING Bl ILDINGS
AND EQUIPMENT
The Engineering College starts the
new school year with a new Dean and
many improvements in buildings and
equipment. The Dean's office has been
completely changed around and the
EE's are contemplating a drastic
change. The EE building has acquired
a new slate roof and the Technograph
has a new shingle. A great many of
the buildings have had a face lifting
by the "pointing up" process and some
of them have had a complete redec-
orating job inside. Engineering Hall
has refinished floors and the museum
pieces in back of the Transportation
building have a new coat of paint.
Many of the departments boast new
equipment. From early reports it is
probable that the enrollment will be the
biggest in the last few years. With
such a start this following year should
he highly successful.
SENIORS!
The Illio
Says—
"Do It Now"
Let Weber,
the Illio photographer
on John St. make your
portraits.
Last Year We Gave
You
BRANDY
This Year We Do Even
More in Bringing You
That Southern Rhythm of
THERMAN
TEAGUE
and his
ORCHESTRA
at
The New College
Inn
Fourth and Green Streets
Bidwell's
for
Better Candy
Excellent Meals
Fountain Service
617 S. Wright
Order Candy By Phone
8097
Student Headquarters for
TYPEWRITERS
RENTALS— SALES — SERVICE
PORTABLE AND STANDARD, ALL MAKES
FREE SERVICE ON MACHINES SOI.l)
R. D. CASTLE TYPEWRITER GO.
21 MAIN ST. PHONES 58fKi CHAMPAIGN, ILL.
//...
IT'S TO BE
CLEANED AND
PRESSED
Send it to
Gordon's
PHONE 7-2121
Carver's
Clothes
Shop
Quality Men's
Wear
Authentic Styles
•
621 East Green Street
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Continued from pain five
minimum rates of pa) . and other conditions of employ-
ment, approved or prescribed by the President.''
Collective bargaining, as the independent unions un-
derstand it, involves the recognition of their union to the
extent of permitting their representatives to bargain with
employers in regard to wages .hours, and working and
employment conditions. As employers interpret the sec-
tion, they make collective bargaining to mean the right
of any group of men, to whatever union they may belong,
to negotiate with employers through their union repre-
sentatives. This draws into the discussion, of course, a
consideration of the company union. The company union
is an organization of the employees within a single in-
dustrial plant or within the plants of a single company,
set up to bargain collectively with the management. This
type of union practically eliminates any influence from an
outside agency, such as the inspiration from the walking
delegates of a national trade union. The independent
unions brand the company union as a farce. They main-
tain that such organizations are set up simply to prevent
the workers from joining theirs. No doubt, many of
Dear Mother:
I have decided NOT
to send my soiled laun-
dry each week—I am
going to use
WHITE LINE
LAUNDRY
service—this will save
you a lot of worry and
bother and I'll look
better with profession-
ally laundered shirts,
too.
I'll send a 1 1 my
cleaning and pressing
to them, too — they
have a wonderful new
plant here and as soon
as I get all settled I'll
go down and go
through it.
Love,
Fred
these company unions are scarcely more than a farce,
organized for just the purpose stated. At the same time,
the independent unions cannot look back with too much
pride upon some of the events that occurred in the recent
Longshoremen's strike on the Pacific Coast. The long-
suffering public's concern for the moment, at least, is not
just how much each side is right or how much it is
wrong, but how much longer must it tolerate such a
state of affairs. Nothing but a spirit of fairness and
willingness to cooperate can settle these difficulties per-
manently. There must necessarily be compromises on
both sides of the question to reach a satisfactory agree-
ment.
For the most part the engineer as such finds his
employment in industry of some sort. Just to the extent
that industry is active, there will be plenty of work for
him to do. To be sure, there are many engineers that
make their own opportunities, but they can be successful
in these only to the extent that business in general is
successful and can absorb their contributions. The engi-
neer may be serving industry in the design and produc-
tion of the machines and equipment that the mechanic is
employing in his daily work. He may be helping to pro-
vide the utility, transportation, and housing facilities
that he uses from day to day. Certainly, the engineer
has had no little share in taking the sting and drudgery
out of the workman's tasks and in providing him with
a greater percentage of the comforts of life. Improve-
ments in the machines of production and in the utilities
must continue, and largely through the efforts of the
engineer. He cannot expect to find continuous employ-
ment, however, if business is disrupted by strikes. Just
to what extent his machines of production may have re-
duced the need for men and thereby may be responsible
for the present lack of employment among the laboring
class is entierly a debatable matter.
In these modern times, the engineer, for one reason
or another, is being drawn more and more into adminis-
trative and management positions. It is in these positions
that he is likely to come into more intimate contact with
the labor problems, which in many cases may prove to
be his most difficult ones. He learned possibly when he
was only a foreman that the best way to operate his plant
was to keep his equipment in good working order. This
all required time and expense, but it was a necessary
safeguard against failure or breakdown of certain parts
of his plant. While these preventative measures may
have seemed extravagent at times, experience taught him
their vital importance for continuous operation. If it is
so important to keep the physical plant in good working
condition it is even more important to maintain the same
high standard of morale among the personnel. Men. as
a rule, respond to good treatment. They are likely to
reflect just about what the management gives them. It
may take a lot of oil sometimes to make the organization
run smoothly, but it is likely to be effort profitably spent.
The executive cannot expect to know every man in the
large-scale plant, but any interest that he may manifest
in the personnel will probably not go unnoticed ; and
when he sets up the very best possible working conditions
and wages that he can for them, he will have gone a long
way in doing his share for the cure of the labor ills.
No doubt, labor activity is bringing about shorter
days and weeks in the industrial fields. Other changes
in working relations are due to come as is evidenced in
the plan set up by national legislation to provide a ser-
vice system of pensions for those employed on railroad
lines. Laborers in other fields will not hesitate to take
whatever steps seem necessary to secure similar advan-
tages for themselves.
^m ^^^^^KtfB
G-E Qampus News
STONE-THROWING ROMEOS
The engineers of the General Eleetrie Company
have been asked to solve some unusual problems,
but never before have they had to work against
Cupid. This is how it eame about: Some of the swains
who did their courting in parked cars along certain
lighted roads in New England found that the lamps
crimped their style. With simple but destructive
logic they decided to extinguish the lamps with
stones. Their aim was so good that repairmen of the
utility which serviced the lights could hardly keep
up with their depredations. Finally, G-E illuminat-
ing engineers were called in to design a fixture to
foil the stone-throwing Roineos. These engineers
produced a cast -aluminum guard, which looks very
much like a baseball catcher's mask. It protects the
lamp, and at the same time helps to concentrate
light on the roadway.
HURRY! HURRY!
A flood had crippled three important electric
motors in the refinery of a large oil company on the
island of Aruba, SO miles north of the coast of
\ enezuela. The plant had to be shut down until new
coils could be installed. Losses caused by the shut-
down ran into thousands of dollars a day- An order
for the coils and word of the refinery's predicament
reached General Electric in Schenectady, N. Y.,
on a Sunflay morning. Work began immediately, and
by dint of night shifts and a great concentra-
tion of efforts, the two-and-one-half-week job was
completed in three days. The 808-pound shipment
of coils, conveniently packed in small cartons, was
flown in a chartered plane from Schenectady to the
Newark airport, where it was transferred to an
Eastern Air Lines plane bound for Miami. On
Wednesday morning the cartons were transferred
to a Pan-American Airways ship at Miami for the
hop across the Caribbean to Kingston, Jamaica.
From there, they were flown directly to Aruba in
a specially chartered plane. They arrived Saturday
morning, just six days after the order had been
received by General Electric.
J.A.H.Torry, Union College, '11, and G. H. Magner,
Acadia College, Nova Scotia, '09, of the Inter-
national General Electric Company, Inc., made
the arrangements for filling the order.
FAT SPARKS
The artificial lightning boys have beaten natural
lightning in one regard, at any rate. Engineers in
the General Electric high-voltage laboratory have
produced discharges of a quarter of a million am-
peres, which is greater than the current of any direct
lightning stroke yet recorded. This current is dis-
charged at a pressure of 150,000 volts.
Just as natural lightning, with amperage almost as
great, destroys that which it strikes, so does the
laboratory discharge: and just as natural lighti ing is
accompanied by thunder, the laboratory bolts have
their ear-splitting crashes. A copper wire a tenth of
an inch in diameter is completely vaporized. A
similar piece of iron wire is "exploded." the remain-
ing ends continuing white hot for several seconds.
A section of reinforced concrete is broken into bits.
The handle of a silver-plated ice cream spoon van-
ishes with a shower of sparks, leaving behind only
the bowl discolored by the heat.
These engineers were the first to produce 10.000.000-
volt artificial lightning discharges, and they are con-
tinuing their studies through these high-current
discharges, in order to find better means of protect-
ing electric distribution systems. K. B. McEachron.
Ohio Northern, '13, Purdue, '20, M.S., is director
of the laboratory, and associated with him in these
tests are: W. L. Llovd, Rennselaer Polytechnic In-
stitute, '18; J. L. Thomason, U. of Idaho. '29; G. D.
Harding, U. of Arizona, '29: and J. R. Sutherland.
Yale, '29.
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COHTROWPURITY
FROM BASIC MATERIALS TO FINISHED PRODUCT
The fact that Dow manufactures most of the raw materials
used in the production of its more than 250 chemical
products insures maximum control of quality and mainte-
nance of standards.
The flow chart below shows the various steps in the pro-
duction of Dow Phenol and serves to illustrate the above
statement. The basic raw materials are brine pumped from
deep wells and benzol. Several preliminary products are
made before Phenol is finally produced. This affords
numerous opportunities to eliminate impurities which are
objectionable in the final product. Evidence that this
Dow Pharmaceutical
actually occurs can be found in the fact that Dow Phenol
has a congealing point of over 40° C.
The control of raw materials through basic manufacturing
processes is equally important in the manufacture of other
Dow products which have such high standing in the
markets of the world.
Just as Dow Phenol, U.S. P., is manufactured by an original
Dow process in the world's largest and most modern synthetic
Phenol plant, so are other Dow products manufactured by
original processes from carefully controlled raw materials.
Let us quote on your requirements.
Chemicals Include-.
Acetphenetidin, U.S.P. • Anlipyrine, U.S. P. • Benzoic Acid, U. S. P. • Minor Bromides • Carbon Tetrachloride, C. P. • Chloroform, U. S.P.
Epsom Salt, U. S. P., Recrystallized • Ferric Chloride, U. S. P. (Solution or Crystals; • Glycine • Magnesium Sulphate, Desiccated
Phenol, U. S. P. • Acetyl Salicylic Acid, Granulation, lo°S Starch (White, Pink, Green) also 16% and 10% Starch (White 1 • Acetyl
Salicylic Acid, U. S. P. (Powder or Crystals) - Methyl Salicylate, U. S. P. • Salicylic Acid, U. S. P. • Sodium Salicylate, U. S. P. • Minor
Salicylates • Sodium Benzoate, U. S. P. • Strontium Bromide, U. S. P. IX • Tetrachlorethylene, Purified • Trichloracetic Acid, U. S. P.
DOW CHEMICALS
THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN
WE SHOULD be proud of the fact
that five Illinois men played such
an important part in the building
of the great Boulder Canyon Dam. The
Illinois faculty has long been noted for its
splendid research and studies. Often it
takes an outsider to make us appreciate
the true value of our faculty. There are
many others who are equally prominent in
their respective fields.
• The article on the results of the First
Time Questionnaire will interest every-
one. Do you have to work more than you
should? The chart will show you. Watch
for the results of the Second Time Ques-
tionnaire in our February issue.
• The Council seems to have stirred up
some college spirit. Six hundred engineers
turned out for the smoker, an all time
record. They all know the value of such
gatherings, and how entertaining they can
be. Attention Council—lets have more All-
Engineering gatherings.
• Honoraries are fine things if they won't
limit their activities to an annual pledging.
The pledging is all over now, let's see you
honoraries get going and have some worth-
while activities for us to report next time.
• The Technograph has its own cartoon-
ist! See the last page. Please, ME's, EE's,
etc., won't you give him an idea for a
cartoon for your group? The Techno-
graph contrib box is in the Library. Every-
thing gladly accepted.
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Contributes to the Building of
BOULDER DAM
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—Courtesy Civil Engineering
Prof. Hardy Cross
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Dr. Savage Visits Campus
Commends Faculty
Speaks to 2000 at A.S.C.E. Meeting
Shows Latest Motion Pictures of
Boulder Dam Construction
Dr. .1. L. Savage
DR. J. L. SAVAGE, the distinguished Chief Design-
ing Engineer of the United State Bureau of Recla-
mation, praised five members of the University of Illinois
Engineering faculty recently for research and studies
which have been found exceedingly useful in the design
and construction of the great Boulder Canyon Dam.
Speaking to a crowd of more than 2000 in the Univer-
sity Auditorium on November 5, Dr. Savage described
the work on Boulder Dam, and in closing paid tribute
to the University of II men whose work had been
found indispensable in the building of the dam.
Prof. H. M. Westergaard, Dean Milo S. Ketchum,
Prof. Hardy Cross, Dr. A. N. Talbot, and Prof. F. E.
Richart were the ones the prominent engineer praised.
All of these men have long been recognized as authorities
in their particular fields by the engineering world.
He commended the "splendid service of Prof. H. M.
Westergaard, who as consulting engineer for the Bureau
of Reclamation led the way to a rational solution of a
problem which had baffled engineers for generations, the
stress analysis of the massive arch dam."
Dean Milo S. Ketchum was complimented for "his
authoritative books on building construction, many copies
of which are in constant use in the Denver office."
"The exceedingly useful methods of Prof. Hardy
Cross relating to continuous framed structures" were
praised highly by Dr. Savage.
Dr. A. N. Talbot and Prof. F. E. Richart were com-
mended for "their unusually comprehensive research and
pioneer work in the field of concrete."
Dr. Savage spoke of the enviable reputation of a
local concern, the C. S. Johnson Company, manufacturers
of construction equipment. The C. S. Johnson Company
furnished all of the concrete batching equipment used in
the construction of Boulder Dam. It is largely due to
the efficient equipment that they have developed that all
concrete pouring records have been broken in the con-
struction of this dam. The plant is located two miles
west of town on Route 10.
Following a short address on the Boulder Dam
project in the meeting at the Auditorium by Dr. Savage,
movies were shown of the construction at the dam. The
pictures of the project developed an appreciation of the
greatness of the undertaking that facts and figures could
never bring. The machinery that was used, the large
quantities of materials, the army oi workmen swarming
about the site like so many ants, gave the audience ;i
clear conception of the engineering achievement which
the dam represents.
Dr. Savage, here at the invitation of the Illinois Stu-
dent Chapter of the American Society of Civil Engineers,
was welcomed by the entire community. The Student
Chapter held a reception the afternoon preceding the
speech, so that all engineering students would have a
chance to meet their guest. Twenty eight students and
faculty journeyed the distance from Rose Polytechnic
Institute, in Terre Haute, Indiana, to be here at tin-
time of the meeting. They reported that they considered
the trip well worth the while. The men from Rose
Polytechnic were guests of the Illinois Student Chapter
at a dinner preceding the meeting.
Dr. Savage is a graduate of the University of Wis-
consin and recently received an honorary doctor's degree
from there. He has been Chief Designing Engineer of
the United States Bureau of Reclamation since 1924.
Previous to that time he was Designing Engineer in
charge of all Civil Engineering designs for the Bureau.
Dr. Savage has been in charge of the designing of
Boulder Canyon Dam, Madden Dam, Grand Coulee
Dam, and many others. He and Mrs. Savage were re
turning from a trip to the Canal Zone, where Madden
Dam has just been completed.
First Time Questionnaire Reveals
HOW ENGINEERS SPEND TIME
Many Participate in Activities
By A. M. LEVY '35
FEBRUARY: -First Issu ' New
Technograph Appears—Acclaimed by
All in College of Engineering" . . .
March: "Inaugurate Saint Pat's Ball as
New Tradition" . . . April: "Annual
E. E. Show attracts 4,100 visitors" . . .
May: "Engineer Finishes Illini Career
as One of Greatest College Fencers
Ever Developed" . . . October: "Engi-
neer Written In cm Student Senate
Ballot—Elected" . . . November: "Stu-
dent Chapter of the American Societj
of Civil Engineers present Dr. J. I...
Savage to Audience of 2000 in Auditor-
ium" . . . December: "Fourth Issue of
New Illinois Technograph Appears
Leads Country's College Technical Pub-
lications" . . .
Headlines of the last eight months
tell a brilliant story of the extra-
curricular activities of the engineers
but the best story of all is told today
in the results of the first Time Ques-
tionaire.
Thirty seven and two tenths per cent
of their total time devoted to outside
activities—32 per cent to school work,
Ixctli in classes and at home—30.8 per
cent to sleeping! This, from engineers
who are popularly supposed to be slide-
rule bores incapable of anything except
work and sleep. This from engineers
who are popularly supposed to drag
around in baggy pants and wrinkled
suede jackets. This from engineers who
are actually equally well accomplished
in working, playing, or sleeping—and
65-
do each one full justice at the proper
time.
Students Fill Out Questionaire
All engineering students were re-
quired to fill out the first Time Ques-
tionnaire last February. The Sub-Com-
mittee on Student Load and Activities
of the Committee on College Policy and
I levelopment, under Professor J. K.
Tut hill of the railroad electrical engi-
neering department as chairman, had a
twofold purpose in submitting the
questionnaire: first, to determine if the
so-called standard requirement of three
clock hours per credit hour was actual-
ly operating with the majority of stu-
dents; second, to determine how the
engineer distributed the time that he
did not devote to school work. The
committee realized, from the unsatis-
factory results that had been obtained
from questionnaires in the past, that the
manner of presenting the problem and
the questions asked would spell the
success or failure of the investigation:
accordingly, a trial questionnaire was
prepared and submitted to a selected
group of junior and senior students
whose general university scholastic
average ranged from "Excellent" to
"Fair." Results were highly gratifying,
so the actual questionnaire was made
up in much the same way.
Education Takes Time
The engineers were asked to report
the number of hours which they spent
cai curricular activities, extra-curricular
A// CC Ml ££ Stn. Ctr
Sophomores
CE ft£ ££ G«* Cer
Juniors
Ce H£ EE Ge* Car.
Sen/ors
m /tc/va/ ///7k rep</
3 HKor^hc*/ ///Tie rey</
Actual and theoretical (hue requirements of the larger departments of the
College of Engineering.
4
activities, self-support, and sleeping,
and what they did in their leisure
time. The graph on this page shows
clearly the time requirements of their
curricular activities. The theoretical
time required was obtained by multi-
plying by three the credit-hours for
the semester for any particular group.
In the freshman year 7 per cent more
than three hours was spent per subject
by engineers of all departments. Junior
electrical engineers during the first se-
mester last year carried an overload of
15.3 per cent, caused mainly by the
elaborate and lengthy reports required
in one course: the second semester
the course was modified, with the result
that theoretical and actual time became
more nearly the same. Three courses
in the M. E. department were respon-
sible for giving the senior mechanical
engineers 2" per cent more than the
theoretical hours: only slight changes
were made the second semester, so the
senior mechanical engineers are still
overloaded. Again, with the senior
electrical engineers considerably more
time was spent than required, but this
was changed greatly by modifying the
courses. On the whole the graph indi-
cates that the standard of three clock
hours per credit hour is fairly reason-
able.
Engineers Participate in Activities
A certain lack of familiarity with the
best elements of the English language
is often attributed to engineers. Des-
pite this, 5.6 per cent of those in engi-
neering take part in publication work,
where-as only 5.1 per cent of those in
the University have any connection
with publications. When engineers get
together anywhere a quartet of them
soon has the strict attention of all in
the vicinity: with 7.7 per cent in Band,
Glee Club, or Orchestra, engineers are
bound to harmonize. From the other
colleges 9.4 per cent are active in musi-
cal activities. Engineers are barred
from debating: still they manage to
have- 0.3 per cent as public speakers,
against 3.9 per cent for the University.
The profession of engineering does not
offer a great many opportunities for
dramatics; nevertheless. 3.3 per cent of
the engineers are accustomed to stand-
ing before the footlights, in competition
with 3.5 per cent from the University.
Despite the drain on time that varsity
sports occasion, the engineers have 11.9
per cent trying for letters, while the
other colleges send 17.3 per cent out
onto the playing field.
Students Air Their Views
In filling out the questionnaire the
engineers were asked to make definite
comments on courses and instructors,
and were assured that nothing they
said would ever be used against them.
Eight hundred and seventy-five ques-
tionnaires were distributed. Seven hun-
dred and fifty came back with com-
ments, the shortest two words, the
longest two hundred and twenty words.
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Professor Tuthill stated, in his report
to the faculty, "The committee feels
that the students have taken this latter
instruction literally, have considered
the questionnaire seriously, and their
comments as listed under 'General Sug-
gestions' and 'Course Numbers' in the
completed report are, in the large ma-
joritj of cases, their honest and sin-
cere opinions."
Freshmen do the most sleeping'—as
might be expected. Each year the
amount of sleep a student gets dwin-
dles, the seniors getting the least. On
an average freshmen get 53.5 hours of
sleep a week, sophomores 52.2 hours
per week, juniors 51 hours, and seniors
50.8
—although one junior reported only
26 hours of sleep per week, while one
sophomore had a slight 77 hours of
sleep a week—only 11 hours a night!
"Gripe" course and "One-track-mind"
professors were severely criticized: stu-
dents were almost unanimous in agree-
ing that certain courses should not be
permitted to go on unmodified, and
that certain instructors should long
since have been retired or relegated to
other fields besides actual teaching.
Long, detailed reports written in long-
hand because the department knew
that "not all students have typewriters,
and should not therefore be handi-
capped by typewritten reports of other
students" were considerably objected to
by students in that department.
Engineers Approve I -ah Work
Laboratory work received the approv-
al of virtually every engineer, and some
few courses not only were not criticized
1m! I the manner of presenting the ma-
terial and the humanness of the in-
structor' was specifically commended.
Compulsory military training was ob-
jected to by only one and one-half per'
cent of the engineers.
During the hours oirtside of classes
tire engineers git down to brass tacks
and help pax their own ways by work-
ing for 36.4 hours every week. In
between times they manage to git in
21.1 hours of leisure, which for many
is given over- to the efficient manage-
ment of tire various technical societies.
What time remains goes into reading,
listening to tire radio and numerous
other activities.
An honest attempt is being' made bj
the College of Engineering to distribute
studies more evenly, to eliminate ir-
relevant material, and to make certain
courses more practicable. In concluding
his report to the faculty. Professor
Tuthill concluded: "If one of the in-
structors consistently takes more than
his share of the 54 hours which a stu-
dent taking 18 hours should spend on
his work, he not only violates his agree-
ment with the student and with the
other instructors, but also forces the
student into a violation of his agree-
ment with some other instructor."
President Willard Speaks
To Five Hundred Attending the
All - Engineering Smoker
SIX HUNDRED students and faculty
of the College of Engineering dis-
carded their books and slide rules on the
evening of October 10 to attend the All-
Engineering Smoker, the first event of
its kind in ten year. The gathering,
which was held in the Skating Rink to
accomodate the large crowd, was spon-
sored by the Engineering Council. Stu-
dents and faculty unanimously voiced
their approval of the smoker and ex-
pressed the hope that it would become
an annual event.
President A. ('. Willard
Prof. A. R. Knight of the Electrical
Engineering department very capably
filled the roll of master of ceremonies.
He introduced President Arthur Cutts
Willard. who talked briefly on "The
Human Side of Engineering." President
Willard emphasized the importance of
appreciating the human relationships
between students and faculty. "Unless
the college can appreciate the impor-
tance of inter-student and student-
faculty relations, it will not do as good
a job as it should, as it can, and as it
will do with the cooperation of all." he
declared. He expressed a hope that the
engineers would in the future develop
a more fraternal spirit and that this
spirit would be fostered in the engi-
neering colleges. President Willard
closed by denying that he was lost to
the College of Engineering', declaring
that he was "tremendously interested"
and hoped to be considered a part of
it.
College Like a Convention
Introduced as "Boss" Enger by the
master of ceremonies, Dean Enger
urged the engineers to make the most
of their opportunities to get acquainted
with their fellow students while at the
university. He stated that the gather-
ing probably contained many men who
would be important figures in the en-
gineering world in the future. "That
fellow sitting beside you may be your
boss thirty years from now," said Dean
Enger. He likened the school year to
the annual convention held by manu-
facturers, salesmen, engineers, and
pretzel benders. "Here you have a con-
vention that lasts from September to
June. Find out how the other fellow
bends the pretzel."
Capt. A. G. Matthews of the R.O.T.C.
Engineer Corps, stressed the importance
of an engineers ability to handle men.
"Those who do not have the qualities
+ ,—
,
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j CHIEF ENGINEER Says I
Excerpts from Speeches by
J
President Willard
\
The Universitj of Illinois was found
id to serve tie- people of the state ami
the Industries of the stab.
The opportunitj and the rued for
worthwhile service to the state is
probably greater todaj than ever before
in the history of the University.
Having a great University, il is
possible, nevertheless, lo make il
bet ler. II can be made even more
useful lo in. ill state and nation.
(live me the men and I can make
this University the greatest in the
world.
The first duty of a University is to
educate its Students to be SUCCeSSful
citizens, successful from the viewpoint
of their country's spiritual as well as
its material well being.
We must develop in the indivi-
dual a sense of citizenship if we
are to have a well ordered society
in which we may live and enjoy a
richer life.
In any well ordered system of society
learning and education should and do
continue throughout life.
My major aims are to install into our
student body and faculty a greater re-
sponsibility to the state and to teach
our students how to live.
Students are encuraged to explore
the educational possibilities of training
for every new technological develop-
ment.
A higher type of professional
spirit is needed in engineering and
support for the profession can not
begin any too soon.
Personal contact outside of your spe-
cialized field is just as important as
any of the experiences you will en-
counter.
A new student center and Union
building is needed on the campus. I
am in favor of the proposal and I rec-
ommend it.
I am not lost to the College of
Engineering, and am tremendously
interested and hope to be a part.
of leadership do not get far in the
engineering work." Too many students,
he pointed out, fail to take advantage
of their- excellent opportunity to learn
the characteristics, weaknesses, and
strengths of their fellow students.
Cast Out the Devils
George Svoboda, president of the En-
gineering Council, outlined the aims of
the Council for the coming year in a
brief talk. In stressing the revival of
college spirit and activity, Mr. Svoboda
said. "We may not perform miracles,
but we can cast out the devils." He
introduced the other members of the
Council, who with himself, were re-
sponsible for the smoker. They are
Bob Bowditch, Bob Bodman, Stu Deben-
ham, Lou Gibson, Walt Johnson, Bill
Colleen, and Walt Enger. Prof. J. S,
Crandell and Prof. J. J. Poland are
faculty advisors of the group.
After the program of speeches and
accordian music the cider barrels were
tapped and the donuts were brought
from their hiding place. A half an hour
later, six hundred well-filled students
and faculty were on their way home
with the belief, "that the Engineering
College ought to have more gatherings
like that one."
Engineering Honoraries
Announce Pledging of New Men
Tau Beta Pi
Tau Beta Pi recently initiated their
first group for the year. These men are:
R. E. Bailey KK, 3. L. Blackburn EE,
J. G. Clark CE, C. E. Hushes CE, H. H.
Krefft EE A. M. Levy CE, S. A. Nel-
son EE, A. F. Ordas EE. R. R. Sherrill
CerE, W. B. Sharon CE, R. L. Shire
EE, A. M. Sutherland EE, and the
honor junior, W. E. Hendricksen CE.
If it were necessary to elaborate on
the purpose and the excuse for the
existence of an organization of the
nature of Tau Beta Pi, no better words
than the following- could be quoted
:
"To mark in a flitting- manner those
who have conferred honor upon their
Alma Mater by distinguished scholar-
ship and exemplary character as un-
dergraduates, or by their attainments
as alumni, and to foster a spirit of
liberal culture in the engineering
schools of America." Organized at lie-
high in 1885 because of the long felt
need for such an organization, Tau
Beta Pi has spread to sixty-six other
schools in the country where a similar
feeling- has been realized for the ex-
istence of an organization to stimulate
scholastic endeavor and high standards
of character.
The Illinois Chapter is fortunate in
having sixty-eight members of the
faculty as members. The chapter is
supported by the entire faculty. H. E.
Babbitt, W. N. Espy, H. H. Jordan, and
President A. C. Willard serve as fac-
ulty advisers. The officers for the
first semester are:
E. R. FadUM President
H. C. Zii.i.v Vice President
\V. YV. Retts Treasurer
R. P. Bowditch Corrrs. Secretary
II. P. Hint/. Master of Initiation
F. M. Morrow Recording Secretary
Although strictly an honorary so-
ciety, the local chapter hopes to in-
clude in this years program a number
of social functions in the nature of
dinners and addresses. Present mem-
bers of the chapter are: R. E. Bodman,
H. I,. Gibson, M. C. Jones, S. C. Mader,
S. Schnitzer, C. H. Stern, W. C. Stra-
kosh, and A. S. Webeck.
Chi Epsilon
J. D. Taylor, W. W. Dukes, R. F.
Vogel, T. F. Scholes, and S. W. Bene-
dict were initiated into Chi Epsilon
during the latter part of November.
Chi Epsilon was organized at Illinois
in 11122 and has since spread to thirteen
other colleges. It was founded "to rec-
ognize scholarship, and to develop
sociability and practicability among
Civil Engineering students. Members
are selected from the upper ten per
cent >>f the junior and senior class.
Officers for the first semester are:
Ei.mkr W. Ruhnow President
A. C. Repsis Vice President
II. C. Zii.i.v Screlary
W. M. Enger Treasurer
P. Morrow Corres. Secretary
Dinner meetings, at which men out-
side of the engineering college speak
on their particular profession, comprise
the main activities of Chi Epsilon at
Illinois. The annual convention of Chi
Epsilon will be held at Illinois this
year on December 15 and 16. Repre-
sentatives from thirteen colleges will
be guests of the local group at that
time. The members of the society are:
Elmer W. Ruhnow, Frank Morrow, H.
C. Zilly, J. C. Tourek. A. C. Repsis,
.1. E. Burke, W. M. Enger, C. E. Hughes.
E. E. Varnum, and Frank Novotny.
PHI KAPPA PHI
Phi Kappa I'hi, all University
scholarship honorary which elects
from (lie upper three per cent
in the various colleges and
schools, announces the election
of: Arthur F. Ordas *35, B. L.
Shire '35, R. E. Bailey '35, J. L.
Blackburn '35, H. H. Krefft '35,
E. K. Fadum '35, and H. P.
Hintz ':!.">. Flections in Hie Gradu-
ate School work in Engineering
will lc announced later.
Pi Tau Sigma
A. W. Fischer, C. K. Hedges, L. R.
Samuelson, W. J. Weirick, D. K. Har-
ris, R. W. Leutwiler, and W. J. Wayne
were recently initiated by Pi Tau Sig-
ma, honorary Mechanical Engineering
fraternity.
Pi Tau Sigma was organized to foster
the high ideals of the Mechanical En-
gineering profession, and to develop a
congenial friendship among the stu-
dents and a better acquaintance and
mutual understanding between the stu-
dents and faculty. Juniors and Seniors
are eligible to active membership in
the organization. New members are
chosen by unanimous consent of the
active members. Officers of the Society
for this year are
:
Irving Seelv President
Robert Bowditch Vice President
YV. A. Johnson Corres. Secretary
E. A. Travis Treasurer
C. H. Stein Rec. Secretary
A number of social gatherings
throughout the year comprise the main
activities of the group. Smokers, din-
ners, picnics, and banquets at which
the students and faculty can get better
acquainted are held often. Usually a
short speech is delivered by a faculty
man or a prominent engineer from out-
side of the school. The members at the
beginning of this year included: J. W.
Baur, W. YV. Betts, R. P. Bowditch.
H. G. Faulkner, F. B. Foster. A. I >.
Frautnick, YV. A. Johnson, R. YY7 . Say-
ear, I). K. Mitchell, I. R. Seely, C. H.
Stein, W. C. Strakosh, E. A. Travis,
and V. J. Van Meter.
J. H. Stein will be initiated into the
local chapter of Eta Kappa Nu on De-
cember G.
Eta Kappa Nu was organized to bring
into close union those men in the pro-
fession of Electrical Engineering who
have manifested a marked ability in
their chosen work. It has been estab-
lished on several campuses and has
long been recognized as an active or-
ganization. Serving as officers this
year arc-:
R. E. BODMAN President
S. C. Mader Vice President
A. M. Sutherland Secretary
A. S. Webeck Treasurer
The members of Eta Kappa Nu help
a great deal during the time that tin-
Biennial Electrical Engineering Show is
being produced. This year it is the
plan of the officers to bind the mem-
bers closer together- by having several
dinner meetings.
Eta Kappa Nu
Ralph Bailey. Arthur Ordas, Lewis
Blackburn, Richard Shire, Bernard
SI one, Harold Krefft, Edmund Rehwald,
Robert Shepherd, Stanley Nelson, and
6
Mu San
Mu San is a national organization to
promote good fellowship among the
students and faculty interested in Mu-
nicipal and Sanitary Engineering. The
Illinois Chapter has been quite active
in times past and have acquired quite
a reputation for interesting meetings.
Officers for this year are:
J. H. Norse President
F. L. Warren Vice President
Bruce Balderson Secretary
F. L. YVarren Treasurer
The local Chapter held its first meet-
ing of the year recently at which M.
L. Enger and Prof. H. E. Babbitt gave
very interesting speeches. The officers
are making every attempt to make a
Mu San membership as much desired
as it has been in the past.
Synton
One of the most successful anil active
engineering Societies, Synton, has re-
cently initiated R. E. Berge, H. Bigger,
D. Chinlund, R. YV. Cline, M. B. Cook,
YV. Depp, L. Dorner. H. Flora, W. B.
Katz. F. Linn, J. Martan, C. Reeder,
and H. E. Rhea into their organization.
The purpose of Synton is to make
it possible for students interested in
radio to associate with other students
with the same interest. The meetings
are spent in an informal discussion of
present day amaetur radio advances.
Two or three talks are made at each
meeting and are discussed afterwards.
Code practice is offered to those who
wish to increase their speed so they
can pass the government examination
for an amateur radio station license.
The group has a crystal controlled
transmitter and a national receiver that
may be used by members holding a
government license. Synton has as ils
officers this year:
Mack C. Jones President
Herbert Sprengei Vice President
Arthur L. Peters Secretary
Lloyd J. YVai.dron Treasurer
The other members are YV. YV.
Brooks. J. C. Cannon, N. F. Clarks,
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O. L. Denhart, \V. L. Eddy, E. W.
Hough. N. H. Koertge, B. A. King Jr..
R, M. King, B. S. McDougal, W. E.
Phillips, J. H. Riggs, H. J. Read, E, A.
Rehwald, J. C. Skorcz, and J. H. Wain-
scott.
Honorary members include Lt. Col.
S. I.. James. Prof. C. T. Knipp, Prof.
H. A. Brown, Prof. J. T. Tykociner,
Dr. D. G. Bourgin, Mr. ('. E. Skroder,
Mr. F. Wiley.
Theta Tau
Theta Tan is a Professional Engi-
neering Fraternity organized to main-
tain a high standard of professional
interest among its members and to
unite them in fraternal fellowship. It's
dinner meetings have always been in-
teresting and entertaining and well at-
tended by the members.
Among the faculty Theta Tau claims
as members T. J. Dolan, J. J. Doland,
A. M. Jorgensen, E. E. King, O. A.
Leutwiler, W. J. Putnam. T. C. Shedd.
J. O. Vawter and W. M. Wilson. Stu-
dent officers for this year are:
R. H. Giles. President
Dave Kirkpatrick Vice President
W. W. Beits Secretary
Jack Tassick Treasurer
I. W. Baur... Cones. Secretary
R. I". Christensen, R. B. Hutton, G. O.
Pohl, A. A. Parquette, Albert Reich-
mann, W. C. Hitchcock. H. D. Town-
send, and W. A. .Merle are the other
student members.
Keramos
Keramos, honorary Ceramics Society,
was organized to promote professional
fellowship among students of Ceramics.
The officers elected for this semester
are :
R. R. Sherrii.l ...President
J. C. Bell Vice President
W. W. Coffeeki - - .Sec.-Treas.
The faculty membership consists of
A. I. Andrews. R. K. Huish. ('. W.
Parmalee. A. E. Badger. W. R. Mor-
gan. K. C. Lyons, and C. L. Thompson.
The other student members are R. J.
Baker, E. M. La Baw. L. M. Spires, and
W. S. Debenham.
Tau Nu Tau
R. J. Christman, H. L. Hyndman. L.
M. Moore. S. N. Daniels, V. H. Bevy.
W. E. Black. J. W. Boyd. J. K. Brink-
erhoff, P. R. Paris. W. A. Farley. R.
W. Shepard. C. M. Slaymaker. L. C.
Wilcox. F. C. Heinig. W. E. Hendrick-
sen, T. J. Johansen, R. J. Johnson, R.
J .Kunzer, C. L. Pruit, W. G. Reynolds,
W. R. Richardson. C. P. Royer, C. J.
Smittkamp, and W. L. Wiggington were
initiated into Tau Nu Tau recently.
Tau Nu Tau is an honorary military
engineering fraternity. It has become
quite popular on this campus during
the last few years. The main activities
of the fraternity are in promoting so-
ciability among its members. They
hold numerous meetings during the
year at which men prominent in their
chosen fields are invited to speak. The
fraternity sponsored a dance recently
with the help of two other military
honoraries. The dance was pronounced
a succes by all attending. The student
officers for this semester are:
R. R. Sherrili President
W. R. Staggs Vice President
H. C. Zilly Treasurer
F. M. Morrow Secretary
Other members of the organization
include: J. A. Thetford, C. M. Squarcy,
c. K. Cooper, .\l. B. Corlew, H. H.
Rubin, A. C. Pierson, W. A. Pyhrr, ('.
F. Ransom. K. A. Smith. J. C. Tourek,
C. O. Wedberg, It. J. Whyte. A. P.
Boehmer, .1. w. Herrington, A. M.
Levy, and C. E. Pigg.
\\ ESTERGAARD HONORED
Prof. H. M. Westergaard has i n
• hosen to receive the J.J.R, Croes Medal
il was announced her,- recently. This
a« aid is given by the A.S.C.E. for dis-
tinguished service in the engineering
field. A picture ,,f Prof. Westergaard
appeals on the frontispiece.
ENGINEER TURNS SPORTS WRITER
By H. Mil GIBSON
nPHE ELLIN! goal getters proved
•* superior to the Army forces on land.
in the air. anil under water when they
beat them, 7-0. in the Dad's Day
Downpour. Illinois irresistable forward
motion overcame the immovable Army
backfield in the most humid game on
record. Rain impinging upon the grid
at an angle of 45 degrees flooded the
field so that the critical depth of tl,,w
where the water went over the side-
boards onto the cinder path was two
inches.
Illinois 7, Army
High mud absorption coefficients pos-
sessed by the players' pants and sweat-
ers introduced a large lag factor into
the game. This did not give one team
any advantage over the other, how-
ever, as the coefficient was the same
on both sides. If Illinois had any ad-
vantage over the •Marines" at all
(other than possessing a more exten-
sive knowledge of Theoretical and Ap-
plied Muscle) it came from their navi-
gating in home waters! An increment
by increment report of the game fol-
lows.
Illinois 7, Army
Army won the toss in face of a 50-
50 chance against it from the law of
the equilibrium of the Army right
guard. Lindberg lest tour, being hit in
the center of percussion by the Army
light guard.
The Baron went around left end on
a radius of gyration that gained six
yards. On the next play the lllini were
penalized for taking moments about
the backfield. Froschauer acquired
enough kinetic energy to take the ball
I yards making a first down on the 2!i
yard line. Lindberg injured due to the
acceleration of free fall.
Illinois Took .Moments — Out!
Froschauer demonstrated the first
property of fluids; he ran. Army back-
field demonstrated the first principle of
statics; it stayed bogged to the knees.
Carson spun around the right end and
started to precess when a couple was
applied by the backfield. The result-
ant was a loss of 3 yards due to nodal
retrogression. High coefficient of slid-
ing friction caused the removal of Hi
square centimeters of skin from Lind-
berg's nose.
Illinois Took Time Out!
Tall gangling Antilla displaced three
tacklers and dodged three more, making
the direction of translation 90 degrees
to the direction of displacement, and
probabilities. Captain Stancock chose
to defend the negative south poles.
Co-captain Beynon held the ball on
the t equal point for Lindberg. who
imparted projectile motion to the spher-
oid. Buckler was on the locus of the
parabola where it intercepted the Army
.", yard ordinate. He moved along a
chord until he reached the 25 yard
axis where he was tackled by Gal-
I Heath and Sayre. The three met at a
point. Buckler's velocity vector was
reduced to zero by the former who
then tripped over Sayre and skidded
asymtotic to the latus rectum.
Illinois 7, Army
Gravitation interferred with the pass
from Buckler to Clifford. Nelson re-
covered. Illinois' first play was a pass
by Benyon who imparted a large y
component to the ball. Lindberg" down-
ed it for a gain of thirty yards. Lind-
berg generated enough linear momen-
tum to overcome the inertia of the
Army left tackle and made 548.6 cms.
Lindberg gained four by unstabilizing
gaining 7 yards—thus giving a graph-
ical representation of the torque of
angular quantities. Stillman tackled
Carson for a one yard loss on an at-
tempted reversal. The rain had by this
time practically obliterated the grid.
Froschauer kicked to King on the
Army 27 plus or minus 2 yard line.
Army went into a huddle. Stancock
attempted a plunge through center and
hit the water with his center of buoy-
ancy, making 3 yards submerged.
Army fumbled, recovery being made by
Benyon. Illinois went into a puddle.
Linear momentum of Nelson's end
run reduced to zero. Zuppke makes the
substitution Portman equals Frosch-
auer. Portman transposed the coordin-
ates of the center of the mass of the
ball to a new origin under his left arm.
He' broke away from the tackle. He
ran — 10-20-30-40-50-60 n yards for
a touchdown. Lindberg applied the
conversion factor.
ILLINOIS—7, ARMY—
Army Took Time Out
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News of Our College—
Faculty, Departments, and Societies Very Active
Dean Enger Presents Paper At
Convention of Colleges
Dean M. L. Enger presented a paper
"Code of Fair Competition for Com-
mercial Testing Laboratory Industry"
before the engineering division at the
be used on the San Francisco Oak-
land Bay Bridge, one of the largest
bridges in the world. The testing will
all be done here in the laboratories
under the direction of Prof. W. M.
Wilson, of the Civil Engineering- De-
partment. Prof. Wilson has been de-
vising ways of making the tests for
some time.
Riveted connections exactly like
those to be used in construction of
the gigantic bridge will be fabrica-
ted and tested to see if they will
withstand the loads that might come
on them in the bridge. Special at-
tention will be payed to the effect of
alternate loadings, that is applying
the maximum load expected, then
reversing the load. The action of the
connections under these repeated
loads will be studied to determine
whether the collection is strong
enough to withstand a similar condition
in the bridge when built.
The results of these tests will un-
doubtedly add considerably to the in-
formation available about the strength
of riveted connections. The College of
Engineering has long been recognized
as a leader in making such tests.
I (can Enger
meeting of the American Association
of Land Grant Colleges and Univer-
sities. His paper was one of the three
given at the meeting on November 19
and 2(J in Washington. Following the
papers, discussions were held on this
and other problems of Land Grant
Colleges.
President A. C. Willard and three
other Illinois representatives attended
the meeting and took part in the dis-
cussions of the other divisions. The
Association is comprised of fifty one
Colleges ami Universities that received
their start through grants of land from
the United States Government.
Illinois Ranks High In
Graduates' Opinion
The College of Engineering of the
University of Illinois ranks third in
the United States with Tau Beta Pi
fellowship applicants, when they choose
the school they would like to enter as
a graduate student. This is particularly
significant since there were one hun-
dred and twenty two applicants from
fifty two different schools last year.
Tau Beta Pi has promoted these fellow-
ships for the last year. The winners
are allowed to attend any school they
desire. Here are the schools that are
most frequently chosen.
1. Massachusetts Institute of Tech-
nology.
2. University of Michigan.
A. UNIVERSITY OF ILLINOIS.
E. R. Fadum, president of the Illinois
Chapter of Tau Beta Pi, brings this
information back with him from the
national convention of Tau Beta Pi.
Test Rivet Connections For
Giant Bridge Here
The College of Engineering was re-
cently awarded the contract for testing
rivet connections similar to those to
Two Students Receive
A. S. T. M. Memberships
Prof. Fred B. Seely recently an-
nounced the selection of E. R. Fadum,
a senior Civil Engineer, and K. W.
Leutwiler, a junior in Mechanical Engi-
neering, to receive complimentary
memberships in the American Society
for Testing Materials. A former gradu-
ate of the University of Illinois, who
took his Master's degree in Theoretical
and Applied Mechanics, has established
the awards, to be awarded by the De-
partment of Theoretical ami Applied
Mechanics to students who have done
meritorious work in the field relating
to the activities of tin- American So-
ciety for Testing Materials, that is. in
properties and tests of materials. The
man who has made possible these stu-
dent memberships does not wish his
name to appear.
Dean Ketchum Made Honorary
Member of A. S. C. E.
The American Society of Civil Engi-
neers recently announced that Dean
Mdo Smith Ketchum had been awarded
an Honorary Membership along with
two other distinguished engineers,
Robert Ridgway, ex-president of the So-
ciety and William Darling, formerly
chief engineer for the Northern Pacific
Railway company. Few engineers ever
Dean Ketchum
receive this honor as it is conferred
only on those who are specially dis-
tinguished in their work. It takes prac-
tically a unanimous vote of the Board
of Directors of the A. S. C. E. to so
honor an engineer.
Two other Illinois men, Dr. A. N.
Talbot and Lincoln Bush have been
previously given this honor. Dean
Ketchum will go to New York City
during the latter part of January to
receive his award. Col. H. S. Crocker, ex-
president of the A. S. C. E. will intro-
duce Dean Ketchum at the Annual
Meeting of the American Society of
Civil Engineers when he receives his
Honorary Membership.
Mining Engineers Hold Meeting
The A. I. M. M. E.. the Illinois
Natural History Survey and the Illinois
State Geological Survey held a confer-
ence meeting in 1'rbana on October 26.
The mining and metallurgical engi-
neers visited the Materials Testing Lab-
oratory and other engineering buildings.
W. E. McCourt, Chancellor of Wash-
ington University and Secretarj of th.
St. Louis Branch of the A. 1. M. M. E.,
gave the main address, "Circumventing
th.- Globe." He gave the progress being
made in metallurgical engineering all
over the world. There were 7.", engi-
neers and geologists at the joint meet-
In-.
Herman von Schrenk Speaks
Hermann von Schrenk, Consulting
Timber Engineer and new President of
the American Society for Testing Ma-
terials, spoke to a crowd of over two
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hundred student and fatuity engineers
on the afternoon of October 31. Dr.
von Schrenk told of some of his ex-
periences as a consulting: timber engi-
neer. He "repeated" several of his more
famous stories at the request of faculty
von Schrenk
and students who had heard him speak
here before. The "pigeon" and "cactus"
stories, told as only Dr. von Schrenk
can tell them, never fail to delight an
audience.
Dr. von Schrenk stressed the impor-
tance of observing all that goes on
around us. "No matter how insignifi-
cant an observation may be, it will be
of some use at some time." "Keep
your eyes open, ask questions, and de-
velop an imagination if you would suc-
ceed in engineering." In closing Dr.
von Schrenk denied that engineering
research was about done. "There are
plenty of things to he solved yet."
Prof. J. S. Crandell to Take
Sabbatical Leave Soon
The College of Engineering is about
to lose temporarily its poet laureate.
Professor J. S. Crandell, head of the
highway division
of the Civil Engi-
neering Depart-
ment, will depart
in February for
his fifth trip to
Europe. On sab-
battical leave for
one semester, Pro-
fessor Crandell
will investigate
municipal e n g i-
neering problems,
airports, and air-
ways, will visit
those cities where
slum clearance is
under way. and will travel over some
3000 miles of new through routes in
Italy and 2300 miles of new through
routes in Germany.
As he planned his itinerary. Profes-
sor Crandell and Mrs. Crandell will
visit Italy. Greece, Hungary. Austria.
Switzerland. France. Germany, and
Great Britain. Their two children will
go to school in Switzerland; Miss Cran-
dell to a girl's school. Master Crandell
to a boy's school, near Geneva.
One disadvantage of taking a trip at
this time. Prof. Crandell pointed out.
is the continual loss that will be in-
Prof. (iandell
curred in exchange of currencies, the
pri sent depreciation of American cur-
rency heillL: about In per cent. How-
ever, since European railroads, res-
taurants, and schools, in particular, are
largely dependent on American and
British tourist trade, they have cut
their rates 50 per cent. 15 per cent, and
33 per cent respectively, to alleviate the
currency losses of the tourist and thus
get hack his trade.
MacCauley. Mr. MacCauley was con-
nected with the work doiu- recentlj bj
the Corning <!lass works on the 200 inch
ulass reflecting mirror fur the Mount
Wilson observatory. The ninety-seven
in< n in attendance represented twohe
different states.
GLASS CONFERENCE HELD BY
CERAMIC ENGINEERS
The Department of Ceramic Engi-
neering sponsored a highly successful
Class Conference at the University on
Knday and Saturday, November 2 ami
:;. Ninety seven prominent ceramisists
attended the Conference to hear the
papers presented by local faculty mem-
bers and visiting glass experts. Among
those present were Dr. Wm. Taylor,
tie inventor of "Pyrex," and George
John Chester Presents Rare
Book to College
John N. Chester. '91, presented the
University of Illinois Library a first
• dition of a volume written by tie
father of Robert Louis Stevenson.
The father. Thomas Stevenson, was
the author of "Lighthouse illumina-
tion," and this book was a prized pos-
session of the famous writer, Robert
Louis Stevenson. At one time the
author presented this very same volume
to the Royal Society of Edinburgh. A
specially made case will protect this
hook in the collection of rare works
owned by the University.
THE DIARY OF MR. CHU
September S. Reach campus on come-
back trip. Ready to start big year
college engineer. Long, tall man not
dean this year. See name Dean
Enger on door. Dean Enger big fat
man. but not too fat.
September 15. Honorable Professor
Kratz and Seichi Konzo do fancy job
this summer, give fresh air at Re-
search Residence. Very smart, test
cool plant in summer and furnace in
winter.
September 19. Big crowd student scur-
ry. Make business with long- sheets
paper. Engineer college great place.
Call this registration. Look like rec-
ord go smash
September 25. Dean Enger tell uncivil
engineers glad see them wake up.
Meeting in Physics Building. Glad to
receive refreshment. Not bad.
September 27. Engineer Herbert Hoover
pass out new book. American liberty
go blah, say wise man. I ask E. E.
senior. "You got free?" He opine.
"Class all day—5 o'clock." What say,
Mr. Hoov, you fix?
September 29. See by paper, nice girl
engineer. Minne Sota, design big
bridge for Missouri river. Can't go
school—sick in hospital. Hospital
good school f'M' engineer-architect.
Win prize. Tuition $3. Chu join
hospital association.
October 1. Good time first meeting
American Institute Mining and Metal-
lurgy Student chapter very fine. Tell
president "Very fine." He say "I bet
you tell so to all the boys." Makes
joke. Funny maybe.
October 2. "This a big instant my life,"
Engineer Willard tell friends at Ur-
bana at hiphooray dinner party. Vr-
bana Lincoln hotel too full. People
too full. Very fine. Engineer stu-
dent proud. Not many great Univer-
sity have engineer president. This
one notable for irrigate Holland fun-
nel. You catch?
October 4. Illinois persons this school,
mining engineers nine countries. Most
in China. Canada.
Honorable Dean Enger go Chicago
for Board of Directors American So-
ciety Civil Engineers. Hold speech
in Edgewater Beach hotel. Not bad
for engineers.
October 6. Nice letter, brother Charlie,
Hong Kong. Wish all brothers, sis-
ters here study engineering. Find
system take gold from ocean. Plenty
gold pave all China and put roof on
whole world.
October 10. Must polish manners for
St. Pat Ball. Time arrive very soon.
St. Pat honorable parent all engi-
neers. Party American style, pow,
wham, socko. Splendid.
October 11. Sick today. Very bad smoke
at smoker. Funny place, have engi-
neer smoker in skating rink. Swell
success
—
get all engineer students one
place, till up pep talk, let's go. Ice
rink nice place cool off hot air.
October 15. Science men work New-
Mexico fix giant rocket take trip.
Rocket take along instruments in-
side, but no person. End of trip
rocket get ride home on parachute.
Not bad. Must write cousin in Mil-
waukee.
October 2".. Illinois football team net
ready smack Army. Happy time all
royal Illini. Hope for fine day.
November 3. Illinois football team
catch flood. Army get smack OK but
this time wet smack.
November 5. Mr. Savage run picture
show: cheer for Boulder Damage
Like build pyramids only modern
convenineces. Push water off in cor-
ner, let out ad lib.
November 7. Prof. Millikan think
science mind good thing for all per-
sons. No prejudice. Like Illinois
engineer fine, he say. Come again
some time.
November 11. Nice visit old friend. Dr.
Koo. Hope peace come some day.
Koo say Illinois great engineer school.
November 15. Engineer heart miss beat
today. Saw China girl freshman, very
smart. Went Henry Ford Hopkins
drug store get strange American dish
call chop suey. Pretty China girl
come buy soda pop. Wear American
coat over long China black robe.
Eyes happy and rouge on cheeks.
November 19. Hope soon for electric
engineer show, (ireat occasion. "Big
Shot" show.
December 1. Technograph magazine
ready. Pretty good, eh" Must show-
to China girl. Hope you enjoy.
Khan Chu. Eng. '37
The Development of
The Upper Mississippi River
By R. S. LANGMAN '33
ONE OP the largest projects under
way in the country at the present
time is the canalization of the upper
Mississippi River, consisting of that
portion of the river between Minnea-
polis and the mouth of the Missouri
River, a distance of 658 miles. The aim
of this project, one of the most impor-
tant links in the development of our
inland water-way system, is to provide
a minimum channel depth of nine feel
on the river as far north as Minnea-
polis. A number of locks and dams at
various points on the river will form
a series of pools, providing the re-
quired depth.
Early Exploration
Early explorers used the upper Mis-
sissippi as a traffic route, and ever
since people began settling' on its banks
there has been navigation on this sec-
tion of our greatest river. For many
years, regulation in combination with
some dredging, has been used for chan-
nel maintenance. A project was adopted
in 1878 with a view to obtaining a
minimum channel depth of four and
one-half feet, and was modified in 1907
to provide for a minimum six-foot
channel.
The River and Harbor Act, approved
by Congress on January 21, 1927, au-
thorized a survey of "the Mississippi
River between the Missouri River and
Minneapolis, with a view to securing a
channel depth of nine feet at low water
with suitable widths. On December 16,
1929, a report was submitted to Con-
gress, but detailed surveys were not
available at that time. A thorough ex-
amination of the project was submitted
in a detailed report to the 72nd Con-
gress, First Session, on December 9,
1931.
Three plans for securing a nine-foot
channel were considered: (a) regula-
tion and dredging with natural low-
water flow; (b) reservoirs, regulation
and dredging; and (c) canalization by
locks and dams.
Detailed Study Made
The conclusion was reached that
regulation and dredging could not be
depended upon to secure an adequate
nine-foot channel anywhere in the en-
tire section, with the natural limitation
of low water. A detailed study was
made to determine whether, by build-
ing a system of storage reservoirs trib-
utary to the river, the low-water flow
could be increased to provide a nine-
foot channel during the driest years.
Besides the six existing reservoirs in
lakes at the headwaters of the Missis-
sippi, thirteen others were proposed in
the plan. Also, several locks and dams
on the river would have been neces-
sary. Canalization with locks and dams
was found to be a more economical
method of obtaining the desired 9-foot
channel.
A comprehensive plan was developed
lor obtaining a satisfactory nine l".ii
channel, from Minneapolis to the
mouth of the Illinois River, by canal-
ization. Twenty-four new locks and
dams were called for, to be built in the
order of importance. The lock and dam
locations are marked, starting with the
Twin City Lock and Dam at Minnea-
polis, the numbers increasing down-
stream.
The general locations and number of
dams were fixed by the river profile,
and flowage damages limited the prac-
ticable heights. The flood plane is
wide and flat, varying from one-half
to two miles at the various proposed
sites, and is usually nearer to the latter
figure. Flood stages are low, the maxi-
mum being about IS feet above low
water at the upper end of the section
and about 21 feet at the lower end.
Structures and agricultural lands are
found below flood stages, and railroads
on both banks are just above flood
stages. Therefore, low dams are re-
quired with spillways large enough so
that flood heights will not be appre-
ciably affected.
Dam Type Chosen
A very careful selection was made
of the type of dam to be used. Fixed
dams were not considered because of
excessive flowage damages during high
water. A non-navigable type of dam
with movable gates operated mechan-
ically from the piers and a fixed bridge
is the type considered best suited to
meet the hydraulic conditions. Ordin-
ary repairs to the gates can be made
quite easily by lifting them out of the
water with their own operating mach-
inery when river flows and pool stages
permit. The space between the piers
can be readily bulkheaded so that re-
pairs to the sills can be made with no
interference to the operation of the
dam during medium to low flows. By
opening several gates at a time, the dis-
charge can be spread over a relatively
long length of spillway, lessening the
danger of erosion below the dam.
It was found from studies of various
types of crest gates used here and
abroad that Tainter gates and roller
gates were the most economical and
commonly-used types. Detailed studies
of the comparative costs and advan-
tages of the two types brought out the
fact that Tainter gates can be operated
at somewhat lower costs than roller
gates, with equal assurance of depend-
able operation. From 30 to 40 feet is
the economical length of Tainter gates
for the required conditions . For ade-
quate passage of floating ice and drift,
some openings need to be wider than
Hi feet. By use of roller gates, clear
openings of 100 feet between piers can
be easily provided. The roller gates
also offer the greatest assurance of
operation under ice conditions. Pro-
vision is made for electrically heating
the ends of the gate drums to free
them of ice. This type has been suc-
cessfullj used in the Scandanavian
countries under severe cold and ice
conditions.
Design of the gates is being stan-
dardized as much as possible. The a I
lowable swellhead behind each dam at
extreme high water controls the total
10
number of gates at the site. The .lams,
in general, will be composed mainly of
Tainter gates with enough roller gates
to allow passage of running ice and
drift and to furnish ample passage for
the largest flow likely to occur during
the winter months. At most locations,
earth dam sections and solid gravity
concrete spillway sections are being
used in connection with the gates to
keep the cost as low as possible. Pro-
tection stone is provided on both sides
of the earth dams.
Few Roller (iates
Until recently, there were only a few
roller gate structures in this country.
Many satisfactory installations have
been made in Europe. When com-
pleted, this project will he the greatest
example of the use of roller gates in the
United States. Two pictures are en-
closed of Dam No. 15 at Rock Island,
the largest roller gate dam in the
world. The total length of the dam is
1277 feet. The movable section is com-
posed of 11 roller gates, each 109 feet
long, nine having a total height of 26
feet and the two end gates a height of
21 feet 9 inches above the sill. The
movable section of one of the larger
gates weighs about 235 tons.
The gates are hollow steel cylinders
made of braced skin plates. A steel
apron on the outside of the drum seals
onto the sill. The seal is made by a
timber bolted on the apron fitting
against the H-beam embedded in the
sill. The gates are operated from one
end only. Both ends of a gate are
provided with a large steel gear seg-
ment partially encircling the cylinder.
Teeth on the segment fit into cast steel
racks set into the piers in an inclined
position. Movement is effected by a
double-link chain wrapped around the
drum and operated by an electric hoist
on the top of the pier. The rate of
movement up or down the inclined rack
is about six inches per minute. Holes
are provided in the skin plates to allow
water to enter the gates when in a
closed position and to flow out when
raised.
Tainter (iates
Tainter gates are of the ordinary
type, and are operated from the service
bridge by electric hoists. Both the
Tainter and roller gates are designed
for the flow of water to pass under
them, thereby preventing silting behind
the dam. A few submergible gates are
furnished, providing for flow over the
to), of the gates as well as under them.
A steel service bridge extends
throughout the length of the gates.
carried on the upstream ends of the
piers. Deck trusses are used for the
longer spans, and deck girders for the
shorter ones. A revolving electric loco-
motive crane operates on the deck of
the service bridge for removing drift,
servicing the hoists and the gates, and
handling the emergency bulk-heads.
Reinforced concrete operating houses
are built on the piers to enclose the
hoists and electrical equipment for the
roller gates.
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Concrete sills for the sates are be-
tween piers, and a concrete apron with
baffle piers extends downstream. The
baffle piers reduce the velocity of flow-
over the sills and tend to prevent
scour below the aprons. Protection
stone is used on both the downstream
and upstream side of the sills except
where the dams are on rock founda-
tions.
Lochs (>(»( Kept Long
All of the main locks below Hastings
will be 110 feet wide by 600 feet Ions,
the Ohio River standard being adopted.
Including the upper and lower guide
walls, the total length of the land wall
is 1040 feet. At Twin City, Keokuk,
Hastings and Hock Island Dams, where
there is no provision for passing navi-
gation other than through the lock, two
locks were thought necessary. The
second lock. 100 feet wide by 360 feet
long, may be used in case of repair to
the main lock, or as an auxiliary if
needed by commerce. At all of the re-
maining dams, only the main lock, the
upper gate of the auxiliary lock and a
portion of the river wall which forms
the abutment for the dam are being
provided at present. If traffic warrants,
the auxiliary lock may be completed.
Lock (.ales
Lock gates are of the vertically-
framed miter type. The locks are to
be filled and emptied by longitudinal
culverts in the base of the walls, only
four valves being required for each
lock. Tainter gates were found to be
the most economical and suitable type
of valve for the culverts.
In figure 2, design data for each of
the 27 locations in the project are
listed.
In general, no attempt will be made
to develop power in connection with
the dams—the heads are low and at
most locations full pools will probably
not be maintained during the winter
months. The canalization works will
be of little help in controlling floods
either locally or on the lower Missis-
sippi, for the dams are low and the
capacity of their pools is no greater
than the natural valley storage under
flood conditions.
A concerted effort is being made to
compile suitable records of the Missis-
sippi River in its natural condition be-
fore the project is completed. These
records will undoubtedly be of material
value to tlie Government and to the
people when and if changes in the
project arc contemplated in the future.
The Seventy-first Congress. Second
Session, on July 3, 1930, modified the
existing project so as to be a part of
the comprehensive 0-foot channel pro-
ject, and authorized $7,500,000 in addi-
li.'ii to the $6,035,000 authorized under
the then-existing project. The Twin
City Lock and Dam and the Hastings
Lock and Dam, Nos. l and 2, respec-
tively, have been in use for some years
as navigation dams. The Keokuk Lock
and Dam, No. 19, has been in use as
a power dam since 1013. Work on
Lock and Dam No. 15 at Rock Island
was begun in 1031 and recently com-
pleted. Locks Nos. 4, 5 and 20 are
completed and the dams at these loca-
tions have been placed under contract.
In September of last year, an ap-
propriation was made from the Public
Works Fund and since then the project
has been pushed rapidly forward. So
far, a total of about $64,500,000 has been
made available.
Project to 15c Completed
In addition to the work mentioned
earlier—Locks and Dams No. "1, 2, 4,
5, 15, 10 and 20"—Locks Nos. 6 to 12
inclusive, 5A, 16. IS, 21, 22, and 26, and
Dams Nos. 5A and 6 are under con-
struction. Contracts will soon be let
for Dams No. 10, 16, and 26. There are
only seven more locks, together with
the remainder of the dams, to be put
under contract. If the necessary ap-
propriations are forthcoming, as ex-
pected, the entire canalization project
will be completed in the next few
years.
Quantity Estimate
All preliminary surveying, designing
and planning are done by the IT. S.
Engineer District offices in conjunction
with the Division office. A detailed
quantity estimate is prepared and the
contracts for the locks or dams are let
on a unit-cost basis to the lowest qual-
ified bidder for the total of the esti-
mated quantities. The Government, of
course, lias a resident engineer in
charge at each location, with an office
and inspection force.
A Great Project
When this project is completed, it
will rank with the Ohio River canal-
ization project among the- greatest
projects of this kind in tie' world, Tie
total cost of the Ohio River project
was $1 IS, 7 13.0011, somewhat less than
the $12I.( ,000 estimated for tins pro-
ject. River shipments will be able to
move without delay at all times dol-
ing the navigation season, even during
the driest years. The upper Mississippi
will 1 ne c.f tin- most important links
in the Mississippi System, connecting
with the Illinois, Ohio, and Missouri
Rivers; with the Great Lakes through
the Illinois River; ami with the oceans
through the Gulf of Mexico and the
Panama Canal. Many of the upper
Mississippi cities already have rivet-
terminals for transferring- the cargoes
to and from barges. The Inland Water-
way Corporation and other commercial
organizations are using the river at
the present time.
Those in Charge
Design and construction are being
supervised by the Corps of Engineers.
Lieut. Col. E. L. Daley is Division
Engineer of the 1'pper Mississippi Val-
ley Division; Captain B. M. Harloe,
District Engineer of the St. Louis Dis-
trict; Major R. A. Wheeler, District
Engineer of the Rock Island District;
and Major Dwight V. Johns. District
Engineer of the St. Paul District.
ILLINOIS TECHNOGRAPH STAKE
The Illinois Technograph Staff is a
much over worked and nuclei- praised
group. Working on the magazine does
take time away from other things.
George Svoboda is the Advertising
Manager and Jim Tourek serves as
Circulation Manager. Al Levy, Roger
Benedict, Jim Fitzgerald, Louis Flesch,
Lou Gibson, Bill Hendricksen, Ed Hong,
Stan Sheldon, Bob Sheperd, John Sher-
man, Dan Rapoport, Clarence Tarpley,
and Walt Renner were the staff mem-
bers who were of particular help in
putting out this issue.
Pictures of parts of the .Mississippi River project. On the left is a picture of the locks at Quincy, Illinois, under construc-
tion. On the light is a picture of the locks and dam near Davenport, Iowa.
• WHO'S WHO IN ILL
• A*. B. Bowditch
• /;'. A*. Fadum
• G. IV. Svoboda
R. P. BOWDITCH is an engineer of many affairs.
Take a look at some of his official capacities: He is cor-
responding secretary of Tau Beta Pi, a member of the
American Society of Mechanical Engineers, secretary of
the Engineering Council, president of the University
Concert Band, a member of the Student Council, and
holds a notch on the Illinois Union Board of directors.
His intellectual ability has won him the entrance re-
quirements into Phi Eta Sigma, and Pi Tau Sigma as
well as Tau Beta Pi. Bob manages to be present at the
house meetings of Beta Theta Pi and to occasionally par-
take in his favorite pastime of eating.
E. R. FADUM is the president of the smarties so-
ciety. Tau Beta Pi. He made Phi Eta Sigma in his fresh-
man year and in his junior year he was so outstanding
that Tau Beta Pi lost no time in gathering him into its
folds. He is a member of Phi Kappa Phi and has
affiliate,! himself with A. S. C. E. and A. S. T. M. He
is president of Delta Upsilon where he keeps his change
of clothes and books. The Illio and Technograph staffs
are benefitted by his presence. He finds time to partake
in sports and during his moments of relaxation he in-
dulges in wine—women, and song.
GEORGE W. SVOBODA is the new president of
the Railway Club and has been chosen to lead the re-
vised Engineering Council through its capers during the
coming year. George rooms and boards over at the Tail
Kappa Epsilon house, where the brothers have taught
him to thorough' dislike bridge and prunes. Far from
being a pacifist, George was military minded enough to
say yes when the boys from Tau Nu Tau and Scabbard
and Blade invited him into their midst. Part of his time
is being devoted to work on the Illio and the Techno-
graph, of which he is advertising manager. George is a
true railroader to such an extent that he saves time
tables for a hobbv.
A couple of mainstays of the varsity
wrestling squad are two engineering
students who were awarded letters in
I In- spurt last year. The civil engi-
neers' representative is Pete Pakutin-
sky, while George Ledbetter is the
electrical engineers' man. Both (if these
hoys were outstanding in their weight
divisions last year and gave their op-
ponents something to remember. Not
only are they letter men, but they are
also members of tin- Tribe of Illini.
Pete likes to fish and hunt when he is
not too busy with his design work.
George resides at the Phi Sigma Kappa
house and is the president of Palaestra.
It seems that Marjorie Voight
was lonesome over in Ceramics
and tallied a fellow townswoman
into enrolling in the clay slingers
school. Martha Shultz is the fresh-
man miss who will try to he non-
chalant in a class room of hoys.
She will have to stay off the handle
liars of bicycles and keep respect-
able hours or Professor Paton will
catch up lo her when she enrolls in
his heal course. Martha's settle-
ment on the north campus keeps
(he feminine population at two,
since Dorothy Segur has deserted
us.
Over in (he Ceramic Engineering
department where there is an over-
crowding of freshmen, (lark Deems
is one of those who gives promise
of becoming a height star on the
north campus. While in high school,
Clark had his hand in the goings
on of every organization that was
worth while. If the demon instruc-
tors are not too severe on the young
man, he will do his hit to keep the
revived spirit of the Engineering
School aflame. His hobby is collect-
ing and he probably will he able
to do a lot of it before he finishes
in Ceramics.
Robert Christensen, a senior civil en-
gineer, is one who has found time to
display his dramatic talents as well as
his technical ability. He is a member
of Mask and Bauble and Peirrots and
has appeared in a number of their
productions. He is also on the Illini
Theatre Guild board of control and
spends, his spare time in scenic design
for the theatre. Bob is a member of
good standing' in Phalanx and Theta
Tau. He holds the position of social
chairman over at the Lambda Chi
Alpha house, where he keeps his extra
shirt and tie. In Ins earlier days Bob
won his numerals.
If you should see someone stooping
to get through a door, it is a safe guess
that it is Robert Hieronymus. Bob is
enrolled as a civil engineer but can be
found out at the band building twice
a week where he blows mightily on his
flute. He is president of the freshman
intelligence society. Phi Eta Sigma, and
is secretary of Phi Mu Alpha. The
boys at Alpha Kappa Lambda have
found him a real help in their intra-
mural competition of baseball, volley-
ball, and tennis. Bob spends the week
ends at the skating rink when he is
one of the chief ice duster offers.
A man who makes a hobby of
schools is Wilson Dornaus, an illus-
trious junior civil engineer. He has
managed to attend South Dakota
State, Carnegie Institute of Tech-
nology, Illinois Wesleyan, as well as
Illinois so far in his attempt to be-
come an educated young man.
Wilson has some minor interests in
drama and tennis, but it is rumored
that his major occupation is enter-
taining the ladies. It is pretty well
known that he has a large follow-
ing of female admirers in every
porl of call that he has made. Per-
haps it is the Illinois Co-eds that
have induced him to reside so long.
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EUGENE A. FISCHER finds time for many things
other than his Chemical Engineering education. He is
a member of Sachem and Ma-Wan-Da, and does his
bit in the university glee club. He is a member of the
American Institute of Chemical Engineers and makes a
hobby out of chemistry. He will be found eating and
sleeping with the boys over at the Delta Sigma Phi
house. Gene says that he is a busy man, but he seems to
find time to manage the track team and see that they are
taken care of in the matter of good equipment. He also
assists the Athletic Council in the direction of their var-
ious duties.
EUGENE C. ROBERTSON is the man who is
directing the affairs of the student branch of the Ameri-
can Institute of Mining Engineers this year. He finds
time from his studies to work on the production staff of
Mask and Bauble and recently appeared in the cast of
"The Mad Hopes." Besides being a member of the En-
gineering Council, Gene is on the social committee of the
Illinois L nion charity ball. He was the winner of a
three year scholarship given by the woman's auxiliary of
the A. I. M. K. Only four of these are given each year
and are awarded on the basis of work in high school and
freshman year college.
WALTER C. STRAKOSH is one who is certainly
doing all he can to hold up the honor of the engineering
college. As business manager of the Siren he is doing a
fine job in making it a real magazine. Wally received
his training by working three years on the business staff
of The Daily Illini. As well as receiving good enough
grades to make Phi Eta Sigma, Phi Tau Sigma, and Tail
Beta Pi, he has held the offices of president of Sachem,
vice president of Skull and Crescent, and is a member
of Ma-Wan-Da, and Alpha Delta Sigma. Wally uses
his spare time to study his M. E. at the Phi Kappa Psi
house.
Maurie Easten is a versatile man,
being able to make noises thai pass
for locomotive whistles or songs
in an operetta. Model locomotive
building put him on the track to
railroad electrical engineering from
which course he expects to graduate
this June. Maurie is a member of
Peirriotts and Skull and Crescent.
He is a member of Delta Tan Delta
and has served in the capacities of
president, vice president, and rush-
ing chairman. He is able to turn-
out some respectable cartoons and
is quite a debater according to his
own opinion.
Here is one student who is actually
trying to set some practical good out
of his general engineering. Edward
Anger is a notorious builder upper of
old cars. He makes them run like new
with parts left over. He is a military
minded chap and joined the ranks of
Scabbard and Blade. When he isn't
doing tricks with autos, he can be found
at the Old Gym doing his bit for the
Gym team. Ed is a member of the
Gymnatic society. At the Kappa Sigma
house, where he is vice president, he
gains points for the house by taking
pari in intramural wrestling, basket-
ball, and volleyball.
When Prank Dalrymple sets forth in
the water, he wastes no time in cross-
ing the finish line. Perhaps his me-
chanical engineering course has been
an aid to him in winning two letters
in swimming. When he is not busily
engaged in tinkering with jallopies
Frank may be found upholding the
honors of Tau Kappa Epsilon in base-
ball, soccer, and handball. When the
Tribe of Illini holds a pow wow, he is
always present and in the midst of the
medicine-making. Frank refuses to re-
veal any affairs of heart, so he must
have something that is pretty hot.
In this years freshman class there
are two men who are able to use
spare time for something besides
bull sessions. Edgar Parkhurst, a
general engineer and the pride of
liockford, is out for the freshman
football squad; while Ernest Cun-
ningham, a civil engineer, is doing
his bit to get Bismark on the map
by entering into dramatics and
going out for track. Edgar is a
breeder of tropical fish and will
gladly enter the tish in any compe-
tition offered. When Ernest is not
busy with a part in a play, he may
be found deep in the study of some
masterpiece.
Wilbur Betts is a true Illini to
such a degree that he has become
an authority on Indian lore. If you
want to know if your arrow head
is genuine, ask Wilbur he knows if
anyone does. Between M. E. re-
ports, he finds time to do a little
swimming and some rowing at
Crystal Lake Talk. Tail Beta Pi
has put their finances in his care
while Theta Tau depends on him
to keep their minutes of meetings
in order. Wilbur made Phi Eta
Sigma in his freshman year and is
a member of Phi Tau Sigma. In
case you are interested, Wilbur
hopes to graduate in June.
Politics will never have a dull mo-
ment as long as Robert K. Cameron is
in the vicinity. He is a junior in me-
chanical engineering, but has found
time to keep up with his activities. Bob
has served on committees of the Fresh-
man Informal, and the Sophomore cap
committee. He is thoroughly devoted
to riding anil hunting and manages to
keep up his golf and tennis. He is a
member of the lllio staff and belongs
to Pershing: Rifles. Bob is a member of
the local chapter of Ohi Phi and is an
enthusiast in intramural vollev ball.
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Campus Snapshots—
Since the days when the University
had but a score of students, seniors
have been considered the gods of cam-
pus creation. Many and strange are
the things that are said of them by the
underclassmen. The seniors of 1935 are
now in the ranks of the immortals, and
it is but proper that the lesser inhabi-
tants of Illinois' College of Engineering
should learn something of their quality
and character, so that they may know
the seniors, even though they worship
them from afar.
Not all of them can pass in review
in a single article, but here are a few
actors, generals, business men, leaders,
and kings for today:
1 /OsJ
^ //* / / '
// / ? !
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No detective work is needed in locating the dealer who sells what yon want. Just
look in the "Where to Buy It*" section of your telephone book!
There, local dealers are listed beneath the trade marks of many advertised products
—such as Philco, Greyhound Lines, Willard Batteries, Buick and Goodyear. Besides
helping you find easily and quickly the brand you want,
this service helps manufacturers check substitution, helps
dealers increase sales.
"Where to Buy It" is just one of many services pio-
neered by Bell System men to increase the value of tele-
phone service.
Why not say "Hello"
to Mother and Dad
tonight? Bargain rates
on station-to-station
calls after 8:30 P. M.
BELL TELEPHONE SYSTEM
THE RIGHT ANCLE....
Union
Speaking before t h e
Dad's Association recent-
ly. President XV i 1 la r d
said, "A new student cen-
ter and Union is needed
on the campus. I am in
favor of the proposal and I recommend it." The Dad's
Association is at present working out a plan to aid the
I niversity of Illinois in securing this new Union
Building.
A new L nion and a new Union Building have been
needed on this campus for years and years. The present
Union Building is a disgrace to the University, and is
entirely unfit to serve as a student center. The Union
should be thoroughly revised it it is to serve the interests
of the students to the fullest extent.
The L nion Building at many of the big ten schools
is the show place of the campus, and is a student center
in the true sense of the term. Adequate facilities for
social gatherings, student activities, all kinds of meetings
and gatherings, and student government are provided.
Dining facilities far in advance of anything available in
this community are provided by the Union. Without an
exception, the Union Building is considered the most
useful building on the campuses.
At Illinois we are not so fortunate. It is a real prob-
lem to find places for meetings and gatherings. Often it
is necessary to leave the campus to find adequate places
to hold University gatherings. Dances must be held in
the gyms or on one of the local dance floors. Visitors
from other Colleges must wonder at the reception they
receive here. We have no place to meet them and few
good places to take them at meal time.
A new L nion Building could remedy all of this, and
provide a lot more in the bargain. With plenty of room
for all kinds of student activities, adequate facilities for
social gatherings, and a popular common gathering place,
student activities at Illinois should take on a new life.
The lack of a real Union Building is the one big defect
in the University of Illinois. We hope that the Dad's
Association will have every success, and that Illini a few
years from now may boast of their Union.
Spirit
Ever since a South Sider
grew bold enough to write
in to the Daily Illini and
announce that the engineers
were "dead from the feet
up" the spirit of the engi-
neering students has been on
the increase. There were many who felt that, even
though the College might not have been as active as it
could be, no Southerner was going to tell them so. Since
they had no luck in finding the villian, they turned
their energies to "showing 'em" that the engineers had
more spirit than the rest of the blamed University put
together. As a result, the new Illinois Technograph
went over with a banij; and the First Annual Saint Pat's
Ball was admittedly the best campus dance of the year.
This year is a big improvement over last. Six
hundred engineers put their slide rules aside to go and
have the time of their lives listening to the "big shots"
talk, talking themselves, and putting away one hundred
dozen donuts and sixty gallons of cider. "We want more
gatherings like the smoker" has been the plea of the engi-
neers since.
An All-Engineering Skating Party is the Council's
answer. The party has stirred up a bit of excitement.
The engineers said "yes" sixty per cent of the time on the
questionnaire. Plans for the party will be announced by
the Council as soon as they can get everything definitely
worked out.
Show your pride in your College by supporting all of
its activities. You will have a good time at little expense
doing so and will become better acquainted with the
other engineering students. Make the Engineering Col-
lege the most active College on the University of Illinois
campus.
f~>\ Electives
n B
^"ne averaSe engineering stu-
U "f^j] I dent is too prone to shying away
A ' "/ / from courses other than the
^^^^ ^p^^^^^ neering. This is a
fl B^*4fl H serious mistake. There are manyB fi courses offered in the other Col-
B fl I leges that will benefit the engi-
neer immeasurably. An engi-
neering education should include many things other than
the strictly scientific.
Engineering in actual practice can never become far
removed from the other professions and businesses. Engi-
neering is dependent upon them, just as they are depend-
ent upon engineering. The engineer with the broader
view point will be the engineer who will make the big-
gest success in his profession.
Engineers must be able to tell other people of the
merits and advantages of the project they are planning,
and of their ability to carry out the project. They must
convince them that the project is of merit and that it will
continue to serve for years to come. The engineer must
also be able to tell his fellow engineer of his new ideas
and developments in the field of engineering. A course in
public speaking is one of the most important courses an
engineer can take while in College.
Financial and economic problems invariably arise with
all engineering projects. The engineer can not become
far divorced from these problems. He must know how,
why, and where to turn to for the financial backing nec-
essary for any engineering undertaking. Courses in econ-
omics and business should be included in all curricula.
The engineers must b> able to take his place in society
as well as any other graduate. He should have a broad
education so that he can converse intelligently with his
fellow citizens. He must be able to talk of Shakespeare.
Dickens, and Shelley as well as Rankine, Bernoulli, and
Newton.
Any course that is taken outside of the engineering
College will be found of value, both at the present and
during later years. Probably part of the reason that the
engineers do not take more outside electives is that some
of the Departments require to many technical courses
and do not permit enough non-technical electives. Many
of the courses that are required are not needed or can
be picked up later when needed. During college is the
only time that many of the non-technical subjects can be
profitably studied.
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E. C. M. A. Elects Doland
Vice-Chairman
Prof. J. J. Doland, faculty advisor
to the Illinois Techograph was elected
first vice-chairman of Engineering Col-
lege Magazines Associated at their
fourteenth convention held Monday and
Tuesday, October 15, 16. E. C. M. A. is
a national association of Engineering
College publications formed fourteen
years ago to improve the quality of
member magazines and to solicit na-
tional advertising for them. Mr. Church
of the McGraw-Hill Publishing Com-
Dr. Millikan Wins Cardinal Newman Award
Explains Ideas in Interview
Prof. .1. J. Doland
pany, chairman, and Prof. R. W. Beck-
man of Iowa State College, vice-chair-
man, are the other members of the now
executive board. Professor Doland will
hold office for three years.
The convention was held on the
campus of Rose Polytechnic Institute,
near Terre Haute, Indiana. Sixty dele-
gates representing seventeen colleges
throughout the United States attended
the lively two day session. The Illinois
delegation was composed of Professor
Doland, Walter Enger, William Coffeen,
James Tourek, and William Hendrick-
sen. Four new members, New York
University. Villanova University, Uni-
versity, University of Arkansas, and
Washington State University, were ad-
mitted to the association, bringing the
total membership to twenty-five. The
two days were devoted to discussions
of advertising, circulation, and editorial
problems. The Illinois Technograph was
given special honorable mention as the
most improved magazine of the year.
"'C'NGINEERING performs as great a
-'service for science as science does
for engineering," Robert Andrews Milli-
kan. noted physicist, told a Techno-
graph staff writer in an interview, "The
need changes back and forth from one
group to the other, but in an average,]
time one side will have helped the
other just as much as it will have re-
ceived the other's help. The scientist
gives x-rays to the engineer to develop
for the World: that is what the scien-
tist is for. Hundreds of engineers
tackle the problem of building a gi-
gantic 200 inch telescope for scientists;
that is how engineers repay. Working
together, science and engineering fur-
there a rational, scientific attitude to-
ward Nature that has been the basis
of our modern progress."
He explained his precept of a ra-
tional, scientific attitude in the speech
that followed his receiving the Cardinal
Newman Award on our campus.
Going back to the days when such an
attitude was unknown he said.
"Through all the ages of savagerj and
early civilization, man had used force
to produce motion. He first used a
club to strike down his quarry, then
he found it safer to stand off and hurl
a stone, then a separ, then he length-
ened his arm and extended his range
with the alalyl, then came the bovi
and arrow and finally the bullet, and
yet in all these ages no single man
has ever understood correctly the re-
lations of force and motion. Even
Aristotle, much more scientific than his
fellows, guessed wrong about it and
with but superficial casual observation
assumed that the velocities were pro-
portional to the forces acting.
"What was the trouble with all the
science of the Greeks? They specula-
ted magnificently, they had hunches,
opinions, and they fought for their
opinions but they never learned to ap-
ply the crucial test to nature and find
definitely which opinion was right.
"Galilleo is generally considered to
have started of modern physics, in-
deed modern science as a whole, when
he made his famous experiment to see
whether force was proportional to vel-
ocity or not, and with him a very defi-
nite physical knowledge began to be
built up."
The Cardinal Newman Award is made
every year for distinguished service to
humanity. Professor Millikan, who is
also a Nobel Prize winner, is the first
scientist to receive the Newman medal.
Millikan anil Willard
One of his greatest accomplishments
was to measure the charge on the
electron a quantity upon which de-
pended entities and constants in everj
branch of physics and chemistry. Al-
though made two decades ago, his de-
termination of it has not been bettered.
His genius is now focused upon the
intriguing puzzle of cosmic rays. That
his work will eventuallj lead to some-
thing that can be turned over to the
engineer to develop for the World is
certain. "That is what the scientist is
for."
Select Gifts at
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Interesting Briefs—
BATHYSPHERE DESCENDS MILE
INTO BERMUDA WATERS
Dr. William Beebe is back in the
United States after having completed
his sixth summer of (Jiving in Ber-
muda waters. Dr. Beebe and his as-
sistant, Otis Barton, established a new
depth record for deep sea diving when
they descended 3028 feet beneath the
surface of the water in their two ton
steel sphere, the Bathysphere. The
Bathysphere was designed by Mr. Bar-
ton to withstand the tremendous pres-
sures that are confronted at great
depths. In a surface test, the Bathy-
sphere proved that it could resist the
pressure that would be met at a depth
of one mile. Plans for the future are
undecided according to Dr. Beebe. R.
K. A. Millikan has offered to lend Dr.
Beebe instruments to study cosmic rays
drip in the ocean but the small size
of the Bathysphere has made it nec-
essary for Dr. Beebe to decline the
offer. Dr. Beebe says that the dives to
date have not been made in search of
scientific data, but merely to study
deep sea life.
between the ideas the eyes stop to look
al until the voice sounds that idea.
Some of this delay is mechanical as
it takes some time for the eyes to see
and the muscles and nerves to trans-
late these orders from the mind into
action. However it has been shown
that the transmission from eye to mind
is very fast. The brain can grasp a
single number in about .001 of a second.
TALKIE FILM MEASURES
SPEED OF THOUGHT
The psychological laboratory at the
University of Iowa has recently invent-
ed a machine which records the speed
of thought. The talkie film measures
the time when the eye sees an idea on
a printed page to when the voice starts
reading that idea aloud.
The machine also shows the eyes
stopping- at each idea which might be
expressed in several words or a long-
phrase of words. The eyes move by
quick jerks and keep one to three of
these jerk intervals ahead of what the
voice is saying. There is a full second
SECOND CASTING MADK KOK
HUGE REFLECTOR
Preparations have been made at
Corning, New York, to pour the glass
for the huge reflector of the giant
telescope being built for the California
Institute of Technology. This is the
sec, ,n.l easting that will have been made
for the reffector. It was decided to
make a second casting when a formula
for a more easily worked glass was
developed. The reflector will be the
largest in the world, having a diameter
of 200 inches and weighing twenty-
tons. The surface is to be accurately
polished to within two one-millionths
of an inch of the specified shape. Dur-
ing- the final stages of the polishing,
workmen will be allowed to work less
than an hour a day so that the heat
from their bodies will not effect the
curvature of the surface.
UN1ITED STATES IS URGED TO
UNITE IN TRANS-OCEAN
AIR SHIP SERVICE
Dr. Hugo Eckener visited the United
States on October 29 to enlist our sup-
port with Holland and the zeppelin
corporation in airship transportation
across the Atlantic and Pacific oceans.
The aviation commission will submit
its recommendations to the President
sometime before February, 1935. P. W.
UNION PACIFIC 10001 BREAKS RECORD
The M-1001, the second light weight.
high speed, passenger train built for
the Union Pacific, has just made a
record dash from Los Angeles to New
York in 57 hours. The M-1001 is the
first Pullman equipped, streamlined pas-
senger train to be operated in this
country.
The train is 376 feet long and weighs
210 tons. This includes all equipment,
fuel, and water. An equivalent steam
train would weigh 700 tons. Aluminum
alloy construction is used practically
throughout.
The six car train has a maximum
passenger capacity of one hundred and
twenty four. The first car is the power
unit. The twelve Diesel engines are
capable of developing 900 hp.. Next
comes the mail and baggage car. The
next three cars are sleepers, and tin-
last car is a diner and passenger coach.
Air conditioning supplies the cars with
air of proper temperature and humid-
ity. To travel on the M-10001 is to
travel with all the luxury, comfort and
safety of home and yet travel at a high
rate of speed.
Litchfield, head of the Goodyear-/.,], pe
lin corporation, urged the commission
to agree to Dr. Eckener's requests for
fear of being unable to compete with
such a service later on.
NEW MEASURING DEVICE TELLS
DEPTH OF WATER QUICKLY
The United States Coast and Geodetic
Survey has announced the perfection
of a new depth measuring instrument
tu be used by navigators in determining
the depth of water beneath a ship's
keel quickly and conveniently. It is
possible with this new device to take
depth readings every ten inches along
the path of the vessel, enabling officers
to plot a complete profile of the bottom
of the sea. The fundamental principle
of operation is the same as that utilized
by the older types of instruments used
for the same purpose. The depth of
the water is calculated from the time
interval required for an electrically pro-
duced sound to be echoed back to the
ship from the sea bottom. The interval
is measured with an accuracy of four
one thousandths of a second feet with
less than an inch error. All soundings
are instantaneously transmitted to a
dial from which the depth can be read
as easily as one reads time from the
face of a watch.
GIANT ROCKET WDLL EXPLORE
UPPER STRATA
Three scientific institutions are work-
ing together in New Mexico on a giant
rocket which they expect to reach sev-
eral hundred miles above the earth.
These institutions are Smithsonian.
Carnegie, and the Simon Guggenheim
estate. Prof. R. H. Goddard of tin-
Smithsonian Institute, experimenting
now with the rocket, is optimistic as
to its ability to penetrate the upper
atmosphere.
So far man has only been able to
send small balloons carrying automatic
instruments 20 miles into the air. The
rocket will be expected to rise nearly
100 times this level. It will be driven
by a continuous discharge of enormous
force at its tail. Such liberation of
force will be made by burning hydro-
carbons such as gasoline in liquid oxy-
gen. The walls of the combustion
chamber will be thin thereby decreasing
the weight considerably in comparison
to the weight of a rocket driven by a
series of explosions.
The rocket will carry a specially de-
signed parachute which will automatic-
ally open when the maximum height is
reached. This will float the rocket and
the delicate instruments safely back to
earth without damage to either. The
instruments will take data on tempera-
ture, pressure, composition and electri-
cal properties of the air. A study will
also be made of the cosmic rays.
—Courtesy Aluminum L ompany of America
NEW AIR RECORD
At 5:42 A. M. (PST) Captain Eddie
Rickenbacker left Burbank, California
after eating breakfast and arrived at
Newark, New Jersey at 8:40 (EST) in
time to have dinner. His new record of
12 hours, 3 minutes and 50 seconds,
broke the old record (for transport
planes) which he also made in 1933, by
58 minutes and 10 seconds.
The ship a twin motored, Douglas
air liner, carried two other pilots be-
sides Rickenbacker and three news-
papermen. The average speed was 221
miles per hour for the 2,609 miles. The
top speed was 237 miles per hour.
While flying over the Rockies, an
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altitude of 17.000 feet was reached,
making- the men use the oxygen tanks
for a few moments. They made one
stop at Kansas City to refuel. The
regular flying time for transport planes
from Burbank, California to Kansas
City is S hours and 40 minutes. Riek-
enbacker and his crew made the trip
in t> hours and 53 minutes. The plane
used was one similar to that which
Parmentier and Mull used in winning-
second place in the London to Mel-
bourne Race.
NEW TYPE OE CROSSING PROTECTION
SPECIAL STEEL MAKES ACCURATE
MEASUREMENTS
Linear measurments can now be
made accurate up to the two millionth
part of an inch anywhere in the world.
This has been accomplished through
the efforts of Carl E. Johanson of De-
troit. An inch is now exactly the same
as a piece of steel 25.4 millimeters in
length at 68 degrees F. or 20 degrees
C. This will standardize measurements,
making mass production capable of
reaching- very accurate limits.
Mr. Johanson has made an inch
guage of this special steel which is so
sensitive to temperature that the heat
of the hand for five seconds will ex-
pand the steel so as to destroy the
exactness of its accuracy. This steel is
heated by secret processes which re-
move all stresses inherent with ordi-
nary steel. It is then possible to dress
the steel to smooth surfaces within
one-quarter millionth of an inch in
accuracy.
If two one inch guages are placed
with their dressed surfaces together it
will take a pull of two hundred pounds
to separate them. The molecular action
is unknown to science.
A new type of grade crossing pro-
tection has been in operation on the
Grand Trunk Railroad near Detroit
since 1932. This new highway pro-
tection is known as the- "Autostop."
Fifty feet on both sides of the track
a barrier is set up. Each barrier is
operated by an electric motor controlled
by track circuits, the same as for the
warning bell. Thirty seconds before
the train approaches the highway, the
barriers are raised 4 inches and remain
at this height for ten seconds.
During this warning time a car may
ride over the barrier as it is pushed
down to the road level bj the car. Tin-
barrier immediately rises again when
the car has passed. Fifteen seconds
before the train approaches, the bar
rier rises to a maximum height of tin
inches and remains there until the train
passes.
The barrier is shaped to lit the curve
of an automobile tire. A passenger
sedan weighing tour thousand pounds
was driven into the barrier at a speed
"t thirty miles per hour without injurj
to the auto, its passengers, or the bar-
rier. This system lias proven a suc-
cess wherever tried.
—Courtesy Railway Signaling
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ON THE LEVEL—
with 275 Engineers
A RECENT project of great impor-tance to the State of Illinois in
which thirty-four students and gradu-
ates of the College of Engineering
played a part was an extension of hori-
zontal and vertical control "nets."
started as a Federal C.W.A. project
under the direction of the I'nited
States Coast and Geodetic Survey and
constituting only a part of the country-
wide survey which was carried on in
all States. It involved the establish-
ment of 796 permanent benchmarks and
875 temporary benchmarks, of which
the elevation above mean sea level was
determined, and of 138 permanent tra-
verse stations and 128 permanent ref-
erence marks, of which the geographic
position was determined. The data ob-
tained will be used as a fundamental
basis for all future Engineering
projects.
Thirty-four Illinois Men Employed
Students and Graduates of the Uni-
versity of Illinois who were among
the 275 Engineers employed on the
project were : Harold L. Peet class of
'25, George Willis '29, Herman Beiritz
'33, Herbert Morris '32. A. J. Argraves
'07, Harry F. Mathews '33, Robert H.
Kelley '32, Harry McDermith '33.
Harold Cunningham '27, Harold Mad-
dox '28, Ralph Blaekwell '09, Edward
Turnipseed '3.3, Charles Glover '31.
Arnold Prucha '28, Donald Radcliffe
'32. Lisle Snyder '25. P. Kinnamen '33,
Merle G lgen '32. ('. Marten '16,
Walter Hay 1891, Horace Adams '31,
Paul Amsbary 'It;. Francis Beaird, Fred
Bird '01, ('. C. Chamberlain '07. C. C.
DeLong '26. O. T. Dobyns '31, Fred W.
Mousel '24, Ira B. Pearce '09, Francis
Herndon '27. Robert Christy Ex. '35,
Harlod Rigg Ex. '34. Norbert Miller '33,
and Harry Drake '28.
Dr. M. M. Leighton Supervised Work
The work required a supervisor who
was selected and appointed to super-
vise all work and to select all person-
ell. The representative for the State
of Illinois was Dr. M. M. Leighton of
the U. S. Coast and Geodetic Survey.
Since it was necessary to have in-
struments in carrying on the work the
first work was to solicit the needed
instruments and repair them. This
work was well under way by the latter
part of December, 1933, and by the
first week in January 1934 the greater
part of the Engineers were at work,
but it was not until the early part of
February that the maximum number
of 280 men were employed and serving
in occupations of office clerks, rodmen,
supervising engineers, assistant engi-
neers, and field engineers.
One part of the work consisted of
running' traverse lines in circuits or
"loops." Any loop of the traverse had
to start from and close on a United
States Coast and Geodetic Survey first-
order-triangulation or traverse station.
No work other than that of the U. S.
C. and i;. S. was accepted.
Great Accuracy Required
After the distance between two tri-
angulation stations was measured, it
had to be checked or rechained, and
if there was a difference of more than
.ill foot for every foot chained it had
to be rechained a third time and if nec-
essary several times until two dis-
tances which checked within the pie-
scribed limits were obtained.
The second division of the project
was the leveling which was carried on
by a party consisting of an instrument
man (the chief of the party) two rod-
men and a utility man who set the
benchmarks. The lines of levels fol-
lowed in general the lines of traverse
and were run in circuits beginning at
some established point and closing on
some other established point. The levels
so run had to be correct so that no
error in feet greater than .050 times
the square of the distance run in miles
might exist, thus a thirty-six mile cir-
cuit had to close with an error of less
than .3 of a foot. Benchmarks set bj
the traverse parties were used when
possible. All elevation readings were
made to the thousandth of a foot.
The circuits as determined by the
two parties ranged from six to four-
teen miles across, and were arranged
in order to become part of the general
network of level control for the entire
state, and will eventually be adjusted
and combined with more extensive nets.
To the work done in Illinois this par-
ticular project contributed 1245 miles
of levels, 273 miles of traverse, estab-
lished a total of 266 traverse stations.
796 permanent and 875 temporary
Christmas Gifts at THE CO-OP
It's a pleasure to buy gifts at the Go-op. First, the quality is high
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goods, Illinois souvenirs and dozens more, suitable for gifts.
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benchmarks. Future work along these
lines will consist of establishing a sys-
tem of circuits or loops not more than
five miles across. Circuits of that mag-
nitude would leave no point more than
2 l/£ miles from any surveyed point. It
was originally intended to accomplish
part of this work after the larger cir-
cuits were completed, but since the
work was only carried on until the lat-
ter part of March. 1934. when in com-
mon with all C.W.A. projects it was
discontinued, time did not permit even
the original program to be completed.
UNOFFICIAL, AIR KK( OKI) OF
111) Mil is PER HOUR
Lieut. Francesco Angello, Italy's
"Crazy Hoy" broke his own speed rec-
ord of 1-3.8 miles per hour, by about
16 miles per hour. The figure 140 was
III'' average of four passages over the
control points. He used the same ship
in both 1933 and 1934 although secret
alterations had been made for this
second speed attempt. The photochrono-
meter, a new timing device, was used to
accurately check the time by means of
high speed photographic film.
PICCARDS SOAK TEN MILKS INTO
the Stratosphere
Starting from Detroit, Michigan,
October 23 at 7 A. M. the .lean Pic-
cards soared nearlj ten miles Into the
air and remained aloft eight hours
Thej landed In the treetops near Cadiz.
Ohio, The landing was rough bul no
Injury was done to the instruments or
to the Piccards, although the bag of
the balloon was badly torn. Nearbj
farmers helped in picking up the var-
ious parts of the equipment and took
the Piccards Into Cadiz.
Freshmen in the College of Engineering
fl/FKIN TAPES and RULES
FOR EVERY MEASURING REQUIREMENT
All standard patterns, including those designed especially for
Engineering and Surveying, Mine Work and Construction.
All Are Reliable and Durable
Send for Catalog
THE/l/FK/NffULE fip.
SAGINAW, MICHIGAN
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I have been taking
THE ILLINOIS
TECHNOGRAPH for
seven or eight years
now and I will say
I hat it did more than
wonders for me. 1
am never without a
copj in tlie my house.
I am glad to recom-
mend THE ILL1-
N I s TECHNO-
GRAPH to any one
who is suffering as I
did before I began
taking it. My suffer-
ing stopped \v h e n
THE ILL1 N O 1 S
TECHNOGRAPH be-
gan. It is the best
tiling of its kind in
(he world.
JOE BLOW '39.
Vary, III.
"Mlllll NOVEMBER I )ays
lith ?Xth
Date BIRTHDAYS OF FAMOUS PEOPLE
1 T J. W. Packard, auto.
2 K Leonard Lindhlom, 1915, outdoor life.
3 S (i. Ledbetter, 1913. wrestling.
S Jasper Sargent, 1911, geologist.
M James W. Condit, 1915, track.
T H. F. Stanford. 1900, studies.
\V Andrew White, statesman.
T Warren Johnson, 1913, ceramics.
F W. W. Grear, 1912, fencing.
S H. W. Cline, 1913. radio.
11 S Maude Adams, actress.
12 M E. ('. Stanton, reformer.
13 T E. C. Drabesck, 1914, basketball.
14 \V H. K. Nagel, 1912, tennis.
15 T Dr. Miles, almanac.
Hi F Donald C. Lamb. 1913, swimming
17 S Tom Taggart, statesman.
IS S
19 M
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Why Illinois?
A RECENT survey conducted by theILLINOIS TECHNOGRAPH indi-
cates that the tine reputation of the
College of Engineering is the most im-
portant factor in attracting new stu-
dents tci study lure. Tt is not unusual
for those of us who live in or near
Illinois to hear tine things concerning
the college. I!ut to come into contact
with students from near anil far, who
chose the University of Illinois upon
the merits of the technical institution,
is most heartening and is truly indica-
tive of the name that the college has
won for itself.
Henry C. Brooks, of Olney. like
most residents of the state, knows that
on<- of the hest engineering- colleges in
the country is to be found just one
hundred and twenty miles north of his
home. Henry wants to be an engineer.
In high school and in his every day
experience he was attracted to the
mechanical. The money question, which
would hamper any thoughts of a higher
education was partialis settled bj work-
ing in a gasoline station a year after
graduation from high school. At the
University both a scholarship in Cera-
mics and F.E.R.A. work help to main-
tain him at school.
A student from Clayton, Missouri.
Fred Blanche, conies to the Universitj
of Illinois because it has the name of
being among the finest schools in the
middle-west. Another reason for his
attendance is that Illinois is away from
home. Fred might have gone to Wash
ington University in St. Louis. How-
ever, reports from students attending
both universities created the impression
that Illinois is the better school.
Chance is the factor in bringing
Anthony Carter of Fulton, Kentuckj
to Illinois. His dad wanted him to go
to Notre Dame. However, illness pre-
vented his entrance. Since registration
at Illinois occurred at a later date than
at Notre Dame, his dad chose what in
his opinion was the lust engineerins
college available—the University of Illi-
nois. Anthony, himself, had his heart
set on coming here for his education.
A student who has travelled a long
waj to attend the University is Edwin
Kaquel of Poughkeepsie, New York.
He spoke of the reputatli m thai tie . n
rinei i ing i ollt ge has in the East. The
good technical schools at home were
too expensive lor him. This led to the
selection of the leading engineering
school in the middle-west, which lie is
able to attend without greal expense.
l''p>m Omaha, Nebraska comes Roberl
Radwell to study heating and ventilat-
ing ai the University. For that branch
of the engineering school ranks among
the best in tie- country. Nearby engi
neerlng colleges as tic- University of
Nebraska or Iowa state either do not
Offer tile SUbjeCtS he desires or tl)e
quality of their courses is inferior to
that of the University of Illinois.
"Tli.' reputation of Illinois in the
East is wonderful as an engineering
school. It ranks above many well
known schools of the East and is on a
liar with Cornell." In these won]
Kenneth Roberts of Farmington, Con-
necticut answers the question, "Win
did you come to I llinois?"
Dear Mother:
I have decided NOT
to send my soiled laun-
dry each week—I am
going to use
WHITE LINE
LAUNDRY
service—this will save
you a lot of worry and
bother and I'll look
better with profession-
ally laundered shirts,
too.
I'll send all my
cleaning and pressing
to them, too — they
have a wonderful new
plant here and as soon
as I get all settled I'll
go down and
through it.
Love,
Fred
go
2 NEW. . .
Slide Rides
The Log Log Trig Slide Rule
The Log Log Decitrig Slide
Rule
The Log Log Trig rule has a double
sine scale, in addition to that of the
tangents, is placed on the stock of the
rule to be used in conjunction with the
C and D scales. An inverted T scale
enables one to read tangents of angles
greater than 45 degrees. The lengthen-
ing of the sine scale and its use along
with the C and D scales makes for a
greater degree of accuracy. The angu-
lar notation is based upon the sexagesi-
mal system.
The Log Log Decitrig rule is the same
as the Log Log Trig except that the
angular notation is based on the decimal
system.
Come in am/ see these two NEW rules
THE UNIVERSITY
BOOK STORES
(Successor to Keal Co-op)
202 S. Mathews 610 E. Daniel
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BALL AND CHAIN CLUB
A girl, whom Hill Adair, M.E. "38
blushingly, maintains is only a friend,
has come up twice to drive him homo.
Bill says he gets homesick. Whaddya-
you think?
land Blase, I'lu-m E. '36, transfer stu-
dent from Springfield Junior College
goes home about every two week-ends.
Is she inspiring, Emil?
Eddie Dieterlie, G.E. 'SB is another
incurable. They tell me week-end trips
are usually followed by wedding bells.
How about it, Eddie?
Pen Tafft E.E. '37 has the habit of
talking in his sleep. Marie, a girl with
brown curly hair and an unnamed
blond have been mentioned quite often
by Len. The boys complain Len does
not talk clearly. We suggest a course
in public speaking, Len.
Karle DeWolff, while gazing at the
full moon with a feminine companion
not Ions ago, suddenly became thought-
ful and turning his eyes from the
moon to his date, asked in a low hushed
voice, Say, did you ever wonder what
candle-power the moon furnishes for
us?". Why. Karle, you romantic old
so-and-so!
La Moyne Beardon, Chem. E„ '36 has
been seen at the Delta (lam house so
often, they ought to pledge him.
Bill Hagey, M.E. '35, is another engi-
neer who might as well be pledged
—
Score one for the Tri-Delts.
Kenny Carpenter, Or. E., '36 has de-
serted engineering for Ag and women.
Love at first sight has been followed
by a ring at the first chance.
Donald llaawke is soon to take the
final vow and find he has a long time
dancing partner. Don used to say he
could forgive anything if the little
woman could only dance.
Ed "Bring 'Km Back Alive" Post has
deserted his mouse traps in connection
with the FERA. Ho, Hem another
skirt.
A freshman Theta was the downfall
of Johnny Schmid. Here he has turned
sissy with no pin. He might have been
an engineer.
Engineers beware! ! It won't be long
and we'll be having joint engineering
smokers and WGA teas. Pressy Mary
Alice M. and prissy George S. have met
and they are each others. More of this
to come.
When told it was 11:30, DeWolf re-
plied rather dejectedly, "Is that all?"
He must either be muscle bound be-
tween the ears or probably has a date
with a Beta Alpha Gamma.
MAJOR Clifford L. Melzer, (little
Cliffy, in person), writes in to ask our
lovelorn editor. "I have been going
steady with Grace Meiers for over six
months. What shall I do?" If you
haven't done anything yet. Cliff, It's
too late.
A CE's NIGHTMARE
- ^
^^ ;
TECHNOKRAKS
Dit: "Why do cigarettes have orien-
tal names?"
Dar: "Because they have good shapes
and thin wrappers."
The little girl who used to want an
all day sucker now just wants one for
the evening.
Strakosb: How's the Ceramic
business getting along Stu?
Hehenliam : Business would he
booming if everyone in the United
States who say they haven't a pot
would buy one.
About the only thing that comes to
him who waits is whiskers.
Herb /ally: (Inquiring for a job) "Is
there an opening here for a bright
young man?"
Boss: "Yes, Please close it as you
leave."
Kissing a girl because she lets
you is like scratching a place that
doesn't itch.
The teacher asked Johnny Fraser to
compose a rhyme using the word Nelly.
Johnny's rhyme:
"There was a pretty little girl named
Nelly.
She fell into the water and wet her
little feet."
Teacher: "Johnny, that didn't rhyme."
Johnny: "That's right, the water
wasn't deep enough."
Many of the engineers at last
year's dance learned that often a
blind date can open up a fellow's
eyes.
Wise Willie says: A lot of accidents
happen when drivers are hugging the
curves.
Military boots may not be pretty-
but they hide a multitude of shins.
Do Yourself Honor!
send
CHRISTMAS
CARDS
You are Proud of
We have a Display of
Christmas Cards among
which you'll find just the
ones you need to represent
YOU in the Homes of
Your Friends.
Prices compared to values
are lower than ever
Names Printed or Engraved
Shop now, right here at
WATTS'
SPECIALTY SHOP
120414 W. California Avenue
MOTHER USED TO MAKE THEM—You expect good things to eat
from the modern gas range that comhines beauty with convenience
and economy in cooking.
Progress Means Change
Oxy-acetylene Welding Helps Stove Manufacturers and
Others Overcome Initial Factorv Costs of New Models
G. O. CARTER*
Once, there were no other
means of fabricating metal prod-
ucts except through huge invest-
ments in patterns, dies and special
tool equipment. Naturally, it
was logical for the plant to re-
sist Sales Department pressure
for too frequent design changes.
Capital investment had to he
amortized first.
Now, it is no longer necessarv
to place this handicap on the
sales organization and keep it
fighting for sales counter to con-
sumer demands.
Weliling Lowers Cost of Stoves
Modern gas ranges, for ex-
ample, are assembled from a con-
siderable number of enameled
sheet steel panels of difFerent
sizes. Former manufacturing
methods required a set of dies
for each panel. The total invest-
ment in dies for an ordinary stove
in manv cases involved several
INVISIBLE JOINTS — Welded
corners make a sturdier stove —
eliminate chipping of enamel in
assembly and in use.
thousand dollars. With such a
large investment factories were
naturally reluctant to make any
change involving the scrapping
of dies until enough stoves of a
particular model had been manu-
factured to absorb their cost.
Many large gas range manu-
facturers now use welding in the
fabrication of stove panels and
eliminate the necessity for dies.
The sheet steel is cut to required
size on standard shears; the cor-
ners punched out on standard
machines; the edges turned up
on standard brakes and—the cor-
ners are welded.
Welding Is Modern
By adopting welding and cut-
ting these manufacturers have
largely eliminated factory resist-
ance to consumer change. This
flexible means of production
easily permits improvement in
current models, or redesign with-
out serious breaks in plant oper-
ation, or increased capital in-
vestment.
The total cost of operation by
the new method is not only lower
but it is now possible to follow
consumer demand quickly with-
out the necessity of scrapping
expensive equipment.
Used in Many Industries
The experience of the stove
manufacturer is duplicated in
manv industries. Redesigning
metal products and equipment
for welded construction has re-
sulted in increased strength, util-
ity and permanence. It has been
adopted foi metal furniture, loud
speakers, refrigerators, display
signs, sheet metal desks, stainless
steel barrels, hoes, truck bodies,
and numerous other articles.
Welding is applicable to the wid-
est range of materials—steel and
the ferrous alloys—aluminum,
brass, bronze, and practically all
other non-ferrous metals and
alloys. Welding is ideal for ap-
plications where smooth, invis-
ible joints are necessary for
enameling.
Wealth of Experience
The application of oxy-acety-
lene welding and cutting to your
production problems need not be
deferred because it may seem
difficult. Linde Development En-
gineers will work with you and
offer valuable engineering assist-
ance in product design—or re-
design. The Linde organization
can focus upon the problems of
one user the combined experience
of thousands and day-by-day dis-
coveries of a large research staff.
It may be able to help you. Con-
sult the nearest Linde Sales Office
—without obligation. Linde
Sales Offices are located at At-
lanta—Baltimore, Birmingham,
Boston, Buffalo, Butte—Chi-
cago, Cleveland—Dallas, Den-
ver, Detroit—El Paso—Houston
—Indianapolis—Kansas City
—
Los Angeles—Memphis, Milwau-
kee, Minneapolis—New Orleans,
New York—Philadelphia, Phoe-
nix, Pittsburgh, Portland, Ore.
—St. Louis, Salt Lake City, San
Francisco, Seattle, Spokane, and
JOINTLESS AND STAINLESS
— \\ elding makes stainless steel
barrels practical in more ways
than one. It assures strong
joints, resists corrosion, and does
not affect the contents.
Tulsa. Everything for oxy-acety-
lene welding and cutting—Linde
Oxygen, Prest-O-Lite Acetylene,
Union Carbide and Oxvveld Ap-
paratus and Supplies—is avail-
able from Linde through produc-
ing plants and warehouse stocks
in every industrial center.
•Consulting Engineer, Tbe Linde Air Products Com-
pany, Unit of Union Carbide and Carbon Corporation.
—This being a Business-News Advertisement.
G-E Campus News
TALKING TOWER
The highest self-supporting tower in the United
States used as an aerial is now in operation at
General Electric's radio station KOA at Denver.
The tower, standing 470 feet high, is a departure
from the customary type of radio antenna, where
copper wires are stretched in "clothesline" fashion
between two towers. It will act as a vertical radiator
of radio waves.
With the "clothesline" antenna, a large part of the
electric energy released flows directly upward and
is lost in space, whereas with the new type of
radiator at KOA, a larger quantity of the broadcast
waves radiate parallel to the earth's surface.
Slender compared with others of its kind, the tower
is but 35 feet square at the base and tapers to two
feet square at the top. It will withstand a wind of
125 miles an hour, and its 50-ton weight is carried
by four huge porcelain "eggs," which insulate it
from the ground.
The new antenna was installed this summer in
connection with a new 50,000-watt General Electric
radio transmitter.
RECORD-BREAKING BREAKERS
The 287,500-volt transmission lines from Boulder
Dam to Los Angeles will be protected by eight
General Electric super-speed impulse oil circuit
breakers—having higher ratings than any other
circuit breakers so far developed. In appearance, the
breakers are completelv different from previous
breakers. They resemble great "E's" lying on their
faces. They will be used at a higher voltage than
any other breaker. They are rated to interrupt the
circuit in slightly more than one-third the time
required by previous high-voltage breakers. The
most startling fact about the breakers, however, is
that the complete units will weigh less than the oil
which would be required by a unit of conventional
design.
The impulse type of breaker, in which a piston
drives streams of oil into the arc paths when the
contacts separate, was developed by General Electric
engineers at first for electric railway service, where
it has proved highly successful.
COFFIN FELLOWSHIPS
Eight technical graduate students resumed their
studies this year with the reassuring thought that
a good part of their expenses w ill be taken care of by
fellowships granted them by the Charles A. Coffin
Foundation, which was established by General
Electric in honor of its first president.
The fellowships were granted to: Russell Charles
Buehl, Brooklyn Polytechnic Institute, '32, M. S.
at Massachusetts Institute of Technology, to study
at M.I.T.; Milton G. White, U. of California, '31, to
continue study there; Bascom Henry Caldwell, Jr.,
U. of Texas, '30, to study at Yale; Thomas Benjamin
Jones, Johns Hopkins, '33, to continue study there;
Sidney Kaufman, Cornell, '30, to continue study
there; Leonard Trainer Pockman, Stanford, '33, to
continue study there; Arnold Byron Steiner, Stan-
ford, '33, to continue study there; and Clark C.
Stephenson, U. of Kansas, '32, to study at the
U. of California. All the fellowship winners are carry-
ing on investigations in electrical phenomena; two
are specializing in high-voltage research.
In addition to these fellowships, the Charles A.
Coffin Foundation annually grants awards for the
hiirhest achievements in (he utilities and electric rail-
way fields, and honors G-E employees who have
made outstanding contributions to the progress of
the Company and the industry.
96-85DH
GENERALW) ELECTRIC
\in.
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MEMBER OF E. C. M. A.
Behind the Master Craftsman
. . . is an Unsung Hero
The Slide Rule . . . the power behind the throne. The little twelve inch
rule that rules the engineering world . . . that builds the nation's railroads
. . . that has moved a world out of a walk into the three hundred miles an
hour class. The rule that makes all things possible. Yet this humble little
"stick" remains unknown to the outside world.
In these two stores the slide rule is as common as paper and pencil. We
make it our business to know every thing there is to know about a "slip
stick." When you buy a rule here you can be confident it's the rule that
will do you the most good.
The University Book Store
(Successor to the Real Co-Op)
202 S. Mathews 610 E. Daniel
SAINT PAT'S BALL this year is sure
to be a high spot in all student engi-
neers' lives. Those who attended the
Ball last year are still talking about it,
those who dhin't wish they had. Every-
one give the Council a break and help
make the Engineers' Dance one of the
biggest as well as the best dance on the
Illini Campus. The more the merrier.
• It is gratifying to find that the Stu-
dent Time Questionnaires did help to
strike a more even balance of time for the
students. Many courses were modified, and
the modification was plainly shown to be
for the best by the Second Questionnaire.
• For you seniors who have just started
worrying about getting that job this spring,
we offer you some excellent advice on writ-
ing application letters. First you will find
a group of letters that employers have
submitted as examples of what they
DON'T like in application letters. Then
follows an excellent bit of advice from
Mr. Anderson on how to write a letter
that DOES attract employers.
• A great deal of work falls upon the
willing shoulders of the staff of the Illinois
Technograph. Al Levy did an excellent
job in reporting the results of the time
questionnaire to you. Lou Gibson, the
master of English satire, displayed much
talent in his Basketball article and in
working up the Job page. Stan Sheldon's
efforts produced a much better Who's
Who. Bill Hendricksen did an excellent
job in pinch-hitting for the editor for a
week and in gathering up the college news.
Roger Benedict did the double job of edit-
ing the national news and helping George
Svoboda sell the advertising. Jim Tourek
is always efficient in handling the distri-
bution of the magazine. Other staff mem-
bers who were of great assistance were
Jim Fitzgerald, Louise Flesch, Ed Hong,
Bob Shepherd, John Sherman, Dan Rapo-
poit, Clarence Tarpley, and Walt Ren-
ner.
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J URN AT BURNS, ILLINOIS on Jan. 28, 1872. Received B.S. degree in civil engi-
J neering from the U. of Illinois in 1895. 1900—received degree of civil engineer.
Began teaching at U. of Illinois in the fall of 1895, and went to the I*, of Colorado
in 1904. Dean of the College of Engineering at Colorado from 1905 to 1919. Bridge
of Civil Engineering Department at the V. of Pennsylvania from 1919 to 1923. Bridge
and structural engineer for the Gillette-Herzog Mfg. Co., from 1897 to 1899. 1903-1904
was contracting manager for the American Bridge Co., at Kansas City. 1909-1910 was
associated with H. S. Crocker, past president of the A.S.C.E., in firm, Crocker and Ketch-
nm consulting engineers of Denver. Left Colorado to become assistant director of U. S.
government explosive plants—in charge of the construction of the smokeless powder plant
at Nitro W. Va. Became associate member of A.S.C.E. in 1901—member in 1908. Served
as a director of the society from 1918 to 1920. Vice-president in 1925-26. President of
"Society for Promotion of Engineering Education" in 1917-18. 1926—Honorary Doctor
ot Science degree given b\ Colorado School of Mines. Honorary Doctor of Science given
by University of Colorado in 1927. Dean of College of Engineering and director of the
Engineering Experiment Station at the Universitv of Illinois from 1923 to 1933.
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Many Prominent Engineers
Mourn the Death of
Dean Milo S. Ketchum
WHEN THE final curtain falls upon
the last scene of a great career,
it seems fitting to supplement the usual
obituarial recital with a reference to
those personal characteristics and mo-
lives which are so essentially a part
of the successful portrayal of the prin-
cipal role.
The visible works of Dean Ketchum
remain as tangible evidence of his
greatness as an engineer, but the real
measure of his service in his major
field, education, must forever remain
indeterminate because it continues on.
The influences he exerted upon the
lives and achievements of the large
number of students and teachers with
whom he came in contact validate, for
him, a claim to immortality.
He had those personal qualities
which command the respect and in-
spire the admiration and confidence of
students. He understood and made
allowances for the unconventional im-
pulses of youth. He was stern, yet
sympathetic; his discipline was swift
and positive, but just; and his under-
standing of student problems, social,
economic, and educational, was born
out of his own wide experience. He
knew how to stimulate students to
greater effort, and the success of the
means by which he accomplished it
was due largely to the example he set
in the doing of his own work.
He believed in the training value of
constructive extra-curricular activities
for engineering students. He fostered
publications to provide facilities for
developing clear expression and en-
hancing college unity and loyalty. He
promoted honor societies to stimulate
educational endeavor, and he fought f"i
ami won the establishment of Student
Chapters of engineering societies n:
order to make available an added
means for professional training.
He frequently expressed regret that
his administrative duties at Illinois
prevented the close student contact
which he loved so much. Those who
knew his powers in this phase of his
work can appreciate the less which
Illinois students suffered more or less
unconsciously. The loss was compen-
sated in the values created by his ap-
plication of his vigorous powers l..
the building of the standards and pre:
tige of the Engineering College and
Experiment Station.
Dean Ketchum had a deep apprecia-
tion for all of the influences which
shaped his own life and career. He
gave full credit to his parents, his fam-
ily, his teachers, his students, his
friends, and Ins professional associates
for their contributions of training,
loyalty, cooperation, and reflected credit.
Herein, perhaps, lies the key 1 < > the
greatness of the role he played :<n>l the
reason why the final curtain rises
again to the respectful applause that
continues ad infinitum.
Tributes from a Few
of His Friends
Dean Ketchum's contributions to en-
gineering as an educator, as an engi-
neer in practice, and as an author of
widely-used engineering books, won
for him the respect, admiration and
friendship of many engineers and lay-
men: from a few of these many friends
and associates in professional and aca-
demic life come these tributes
—
President Willard—"He was one of
the University's very distinguished sons
who came back to it as a teacher and
later as dean of one of its important
divisions. Many alumni will always re-
member him as their teacher, counselor.
and friend. I am sure that I may speak
for them, as well as for my colleagues
on the faculty, in expressing our ap-
preciation of his career and our deepest
sympathy with his family in this great
loss which has come to them."
Dean Enger—"Dean Ketchum made
a lasting impression on engineering
.duration through his writings, through
his activities in the Society for the
Promotion of Engineering Education
and especially by promoting tin- de-
velopment of young men. students or
instructors, who came under his di-
rection. His outstanding characteristics
were his courage, his firm convictions
and good judgment, his great capacity
for work and his loyalty to his friends."
Dr. A. X. Talbot, Professor-Emeritus
of Municipal and Sanitarj Engineer-
ing— "An outstanding student and the
valedictorian of tin- class of 1895. As a
teacher in three engineering schools he
won the confidence and esteem of his
students and is remembered as a virile
instructor, one whoso methods 1
views were character-making. As a
college administrator, In 1 stir. ugly in-
fluenced the development of three en-
gineering schools."
Professor \V. ('. Huntington, Head of
the Department of Civil Engineering
—
"Dean Ketchum's career was outstand-
ing in many ways, hut to me, and 1
believe to him also, his greatest ac-
complishment was that vital but in-
tangible influence which In 1 had on his
students in their younger years which
contributed to their professional suc-
cess anil their outlook on life after they
had grown to manhood."
Mr. D. C. Jackling, Director of the
United States Explosives Plants—"In
this work (referring P. his assignment
at Nitro, West Virginia) Mr. Ketchum
not only demonstrated a great engi-
neering ability, of both technical and
practical kind, but his capacity tor or-
ganization and tact in handling a com-
plex situation was equally emphasized."
Mr. George T. Seahury, Secretary of
n.. a.s.i 'K.: "The death of Milo S.
Ketchum on December 19, 1834, wr
matter of great personal regret With
his election to honorary membeership
In January, 1935, In- received just rec-
ognition as "master engineer" in a
Society in which the norm is a high
standard of excellence. In this great
horror hi- joins a restricted list of nthiT
civil engineers dating from 1853.
Almost since the date of his entrance
;rs an Associate Member in 1901 Dean
Ketchum's regular attendance at meet-
ings of the Society, at any time and
any place, has been a tradition. The
"old-timers" in the Society and his for-
mer students, friends and associates,
will miss him keenly."
Mr. W. D. Pence, Professor-Emeritus
at Armour Irrsiitnte of Technolog> and
former member of tire staff of the Col-
lege of Engineering at the Qniversltj
of Illinois—"Among those who best
knew Milo Ketchum during Ins student
.lays and in i in- period just after, i
well recall the signs which gave tor.
cast of his future progress. Through
..in his career his course oi action and
tie ample fruits of his industry have
been distinguished by an honesty of
purpose and a forthright noss which ac-
counts for- the success he attained."
i; B. Bowditch
DECEMBER 21), 193-1: "Today the En-
gineering Council at the University
of Illinois decided to sponsor another
Saint Patrick Informal Ball and select-
ed Bob Bowditch as chairman."
Saint Pat himself made this entry in
the Golden Book of Terrestial Records.
He let out an "Erin go bragh" of joy
as he put down the Golden Pen to
dance a few steps of a lively jig.
He will dance the whole jig through
on March 16th. Saturday night, the
eve of Saint Patrick's day when he
glances at the crowd of engineers and
their best girls having a dancing cele-
bration in his venerable name.
No Outsiders Allowed
Plans for the biggest Saint Pat's Ball
ever put over at Illinois or any other
school are well under way. The engi-
neers have become class conscious and
are out to show what they can do.
Didn't the densely populated smoker-
prove that? A certain jibe, made last
year, still rankles; they are neither
dead from the feet up or dead in the
feet. They can shake as lively a leg as
anyone on the Campus and are going to
prove it at their own dance. Inferior
races South of Green please mark well
that word OWN. This is going to be
an exclusive engineers' Ball. Any South-
Siders discovered disguised as an engi-
neer on the night of the Ball will be
shown no mercy. And should one suc-
ceed in passing through the sacred
portals into the land of Saint Pats,
heaven help him. The one successful
crasher last year is still bemoaning his
lack of intelligence in thinking he could
get by with it.
An Excellent Hand
Gene Robertson is charged with se-
curing the band for the evening. At
time of going to press the lucky band
had not \ <t been selected, but several
excellent ones were bidding for the
job. The excellence of the music is
guaranteed, and there will be plenty of
real Irish music to lend tin- proper
atmosphere to the dance.
New Ideas for Decorations
St ii l)i henham is in charge of decora-
lions. A life size suspension bridge, de-
signed and erected by the C.E.'s will be
inn- of the outstanding innovations in
the art of ballroom decoration. The
E.E-'s promise some striking lighting
effects with a barrage of baby spots
located in the rafters. The orchestra
will hold forth in a beautiful shamrock
be-decked platform in the west end of
Bob Bowditch Made Chairman of
St. Pat's Ball
Annual Exclusive Engineering Dance
To Be Held Match Sixteenth
the Gym. A spacious, comfortable
lounge will occupy the eastern end of
the Gym, and the dancing floor will lie
between. The whole < lym will be deck-
ed out in a true Saint Pat's style.
The Grand Climax
Bill Coffeen is the chief arranger.
Among the arrangements which he is
to arrange is the most anxiously await-
ed and colorful ceremony of the eve-
ning—the crowning of the student St.
Pat with the traditional halo! Saint
Pat will be elected by the ticket holders
the night of the dance. The various
departmental societies have already
chosen their candidates, naming, O. M.
Schneider, K. V. Shepherd, E. W. Ruh
now, B. A. King Jr., M. O. Starr, and
R. R. Sherrill. One of these men, or
some other student in case a write-in
wins, will be crowned St. Pat to the
reading of the traditional poem. "Erin.
Go Bragh." This poem, written last
year by Prof. .1. S. Crandell, is reprinted
on the Almanac page of this issue. The
man who will impersonate St. Pat for
the crowning will be kept secret until
the time of the ceremonies.
Programs Will Be Different
Lou Gibson is responsible for making
up the programs. He claims that he
has not only kissed the Blarney Stone
but also has had it out on a date. So
anything can, and probably will, hap-
pen to the programs. Rumors have it
that a startling innovation in programs
will be the result.
Snowman Is Promised
Publicity for the affair will be launch-
ed by Walt Enger, George Svohoda, and
Paul Hendricksen. The giant snowman
with his shining halo that stood so long
in front of Engineering Hall will have
a worth successor. Tin- committee has
made special arrangements with Ad-
miral Richard Byrd for a shipment of
snow should the weatherman hold out
on us. And incidentally, arrangements
have been made that were overlooked
last year, the weather man has prom-
ised there will be no snow storm and
blizzard on the night of the dance this
year. Watch this committee for unique
publicity stunts, they have a lot up
their sleeves. Readers of the Techno-
graph help them out by talking about
the dance. Let your voice echo in En-
gineering Hall like Tara's harp, ami
gather the engineer classmen to the
grand festival. The more the merrier,
the ticket committee is a gourmand
for punishment. Here it is:
Buy Your Ticket Early
Walt Johnson, Rob Bodman, R. •!.
Raker, E. A. Travis, Bob Shepherd, D.
I). Haake, M.O. Starr, Bruce King. Rex
Newcomb, Gene Fischer, and AI Levy.
They claim that they can sell 'em faster
than the students can buy 'em. See if
you can rush them. The tickets will
be only one dollar and a half, including
tax. For that dollar and a half you are
assured an evening filled with enter-
tainment and pleasure. Come and revel
among the only real people on the cam-
pus, your fellow engineers.
Saint Pat was proved by archeolo-
uists to be the patron saint of all engi-
neering. Only by joining in the jollity
of four annual celebrations of Saint
Pat's Ball can a man be said to be a
graduate engineer worthy of the name.
The student who will be crowned St. Pat during the Ball will be chosen from
this group. From left to right: Ole Schneider. Russ Sherrill, Brace King. Rob
Shepherd and M. O. Starr. One candidate, Elmer Ruhnow, is not in the picture
but may be found on the Who's Who page.
Second Student Questionnaire Reveals
BETTER BALANCING of TIME
By A. M. LEVY '35
TIIK ENGINEER OF yesterday . . .
builder of a nation—but lost in the
maze of life, of business, of politics, of
the nation he built
. . . through the
Student Engineer of today . . . becomes
the Engineer of tomorrow . . . director
<if a nation—conversant with, and lead-
er in, the life, the business, the politics,
of the nation his predecessor—and the
builder of a still greater nation.
The raving's of an idealist? No. Just
a simple story, simply told in the writ-
ten comments of the students on both
tin' first and second Time Question-
naires
—
yet of far greater importance
to the future of the engineering pro-
fession, of far greater importance as
attesting to the constantly increasing
usefulness of the engineer in every
phase of modern life, than all the other
Facts derived from the questionnaires.
An M.E. junior early had the fore-
sight to broaden his regular, narrow,
curriculum: "As electives I have taken
S hours of economics and five hours of
speech, and I would suggest that a
course in economics, money, credit,
banking, and foreign trade be put into
the schedule"
. . . This senior E.E. was
unable because of his required sub-
jects, to choose many non-technical
electives, but suggests, "The curricu-
lum would be much more valuable if
liberal arts courses and commerce
courses, such as history, speech, busi-
ness letter writing, and accountancy,
were included in the program." . . .
Directly to the point is the comment of
this G.E. senior: "I should like to see
courses for engineers that would de-
velop personalities and the ability of a
man to sell himself and his ideas to his
associates."
In a slightly different vein, this com-
ment from a C.E. senior emphasizes
the human element in engineering: "I
feel that the college would better pre-
pare men for the engineering profession
if some nuans were advanced for the
student's participation in professional
societies such as the A.S.C.E., and for
the acquainting of everyone in the col-
lege. To do this 1 would suggest the
establishment of an engineering union,
where the students and faculty would
meet."
Four of many similar statements,
they contain the pith of the liberalizing
movement. The battle is not won; the
engineering students must be more
closely united outside of classes:
changes in curricula, in methods of in-
struction, must come. Rather the en-
tering wedge has been driven: its ad-
vance is inevitable.
Second Questionnaire Submitted
Embracing minor changes in the
makeup of the question sheet, sug-
gested by their experience with the
first Time Questionnaire, Chairman
Tuthill, Associate Professor of Railway
Electrical Engineering, and his associ-
ates on the sub-committee on Student
Eoad and Activities of the Committee
on College Policy and Development,
submitted the second Time Question-
naire to the students in May of last
year. Two objectives were held for
this second questionnaire: first, to de-
termine to what extent the clock hours
spent by students per credit hour had
been modified by the changes made in
"The T E C H N O G RAP H regrets
that an error was made on the graph
used to illustrate the report of the
first Time Questionnaire in the De-
cember issue. The actual time re-
quirement for the senior Ceramists
should have been shown as 47. J per
cent, instead of 37.5 per cent. This
correction has been made on the
graph used in this second report."
second semester courses as the result
of information obtained by the various
departments from the fust question-
naire; second, to determine the n
tions of the students, through their
written comments, to the changes that
had been made,
A striking comparison of the actual
and theoretical time requirements of
tin' first and second semesters, is shown
by the graph at the bottom of the page.
That the results of the first Time Ques-
tionnaire (reported in the Decembei
issue of the TECHNOGRAPH) caused
definite action by several departments
to modify those courses which were
consistent offenders of the student's
time, is clearly evidenced in the second
semester portions of the graph. Par-
ticularly noticeable is the change to a
much better balance of actual and
theoretical time for the junior E.E.'s
and the senior M.E.'s.
Students Appreciate Changes Made
Did the students recognize the
changes that had been made in courses?
Did the students appreciate the
changes? Perhaps the following com-
ments on T.A.M. 63 (Resistance of Ma-
terials laboratory), T.A.M. 64 (Hydraul-
ics lab.), and Phys. 44, (Electrical and
Magnetic Measurements lab.) will an-
swer these questions.
From an M.E. junior, the first se-
mester: "T.A.M. 63 requires too much
time for preparation and to draw up
the formal reports due each week."
. . .
an E.E. junior: "T.A.M. 64 requires
too much time for the credit earned.
The written reports are just as much,
if not more, outside preparation than
for the average class." The form of the
reports was changed by the T.A.M
Department, eliminating inking of
graphs, discussions of the test, and con-
clusions drawn from the test. Here is
what two junior E.E.'s said on the
tv,*.i Theoretical TinE Reqviseo
iM* Actual Time. Required
Sophomore
Actual and theoretical time requirements of the large]
5
departments of the College of Engineering
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second semester questionnaire: "T.A.M.
S3 has been using some very good ideas
in the report requirements. Graphing
for the must part is in pencil and there
are useful conference periods." ... "I
think the reduction in time in T.A.M.
i;t very beneficial, and just as much
acquired without the long- tedious hours
spent in writing reports."
Physics 44a was responsible for many
extra hours spent by E.E. juniors in the
first semester, and rig-htly received such
comments as these on the first ques-
tionnaire: "I would suggest that Phy-
sics Ha be either left out altogether or
radically revised. At present it is mere-
ly a course in memory work, and the
man with the best memory gets the
best grade." ... "I would suggest that
Physics Ma Vie either dropped from the
engineering curriculum or revised ami
made to include less dictation on the
pail of the instructor and more active
thinking on the part of the student."
Radical revisions in the course were
made by the Physics Department: com-
ments on the second semester question-
naire confirmed and approved them:
"Physics 141) is a great improvement
over last semester, requiring much less
time-, and still we learn as much, or
more, than before" . . . "The modifica-
tions made in Physics 44b are very
satisfactory and help the student more
than can be imagined."
Some Time Hogs Remain
Unfortunately, not all departments so
willingly co-operated to help the stu-
dents. At least one department con-
tinues to hog the time of the many
stud, nis who must because of curricula
requirements, take certain of its lab-
oratory courses. Long, detailed, vol-
uminous reports that theoretically can
be finished in the class period, but
actually necessitate from 3 to 6 hours
additional outside time per report, force
I In- students to greatly neglect their
other, and usually far more important.
subjects. The department admits that
it is overworking the students by giv-
ing them two or three 'makeup' periods
during the semester. Yet, because the
reports must be in not later than two
weeks after the experiment was per-
formed, or suffer a penalty on the
grade, the 'makeup' periods are virtual-
l\ useless. Typical of the great number
of 'pointed' comments on these particu-
lar courses is the one by this student:
"A 'gripe' to anybody. Too much time
spent for credit involved and knowledge
uained. Method of instruction by some
instructors poor. Should not be made
a rhetoric course. Much too strict. The
course is jammed with penalties that
are not conducive to initiative."
This same department offers other
courses that are commended by the
students, as this brief quote indicates:
"The best course in the junior curri-
cula. Fair as to time in class and out-
side." Need so great a differential re-
main between courses in the same
department?
Professor Tuthill, referring to these
'time-hog' courses in this and othei
departments, raised a pertinent ques-
tion deserving considerable study by
many instructors: "How can an in-
structor expect a student to come to
elass y hours a week, for 2 hours credit,
then expect him to put in extra time
working up the experiment—and still
leave him time to do the work expect..!
of him bj the instructors in his other
course's'.'"
"A good solution of this difficulty,"
Professor Tuthill added, "Is for tin- in-
structor to check up on his course from
the results of the Time Questionnaires.
If he is taking too much time, he
should determine if the student is
wrong. If the student is not wrong,
then certain parts of the course, or the
method of teaching, should hechan^ 1
The TEi'HXCi'lHAl'H expresses its
appreciation to Professor Tuthill for
the splendid co-operation that he gave
in furnishing the material for these
Prof. J. K. Tuthill
write-ups. To both Professor Tuthill
and the other members of the commit-
tee: Dean H. H. Jordan, Professor J.
J. Doland, C.E., Professor A. R. Knight.
E.E., and Mr. T. J. Dolan, T.A.M., the
College as a whole owes a vote of
thanks for the service they performed
in putting the student and the instruc-
tor on a mutually better basis of under-
standing.
Editor's Note—At the time that the students
filled uiit the Time Questionnaire they were
assured that "Anything they might say would
never lie used against them personally."— It is
hoped that the comments quoted in this article
will not he considered a- violation of that agree-
ment.
Faculty Predicts Developments
For New Year
It is the opinion of the faculty of the
College of Engineering that this year
will be one of tremendous importance
to the engineering world. In many
branches of activity, from air condi-
tioning to transportation, from explora-
tion of new depths of the ocean into
new heights of the stratosphere, men
of science and engineering are bring-
ing forward an amazing program of
development and discovery.
Glancing back over the developments
of 1934, leaders in the various depart-
ments of the College of Engineering
brought their experience and judgement
to bear in noting changes and trends
at the present time. In their opinion,
meat gains will be made for society
during the present year.
I lean Enger predicts that, "The
$|iiii.i .null l'YYA program will out-
strip inventions and developments."
"Creat strides were made last year
in the union of experimental and theo-
retical physics." stated Professor C, T.
Knipp who was a guest at the Chicago
Stratosphere ascension attempt. "Great
knowledge will be forthcoming in 1 ''''••
concerning further metallic isotypes."
"Air conditioning will be increasing-
ly popular in 1935 but the cost of true
aii conditioning will still be prohibitive
to the installation in small home."
stated W. S. Severns, Professor in M.E.
Professor E. E. King of Ry. Civil
Engineering states, "The most impor-
tant thing in the coming year will be
the PWA. The most important thin;;
in the field of Railway Engineering
will concern the separation of Railroad
and Highway grade crossings. Plans
are all formulated and work is now-
ready to go ahead. The most outstand-
ing advancement in science bids fair
to be Astronomy if the lens for Mt.
Wilson Observatory proves to be a
success."
"Advances prominent in Engineering
in 1935 will be in the further develop-
ments of materials and not so much in
machines themselves," said E. E. Am-
brosius, M.E. Associate. "Metallurgy
and the use of alloys will increase."
J. C. Reed, Associate in M.E. states.
"There will be a most extensive de-
velopment, in all phases, of air condi-
tioning for human comfort. In my field,
the greatest efforts will probably be
directed toward a solution of the prob-
lem of turbulence. The most striking
or most interesting development of 1935
will probably concern the stratosphere
or the bathysphere."
"The end of the year will see Boulder
Dam well on the way to completion.
There will also be progress on the Los
Angeles aqueduct." states Professor J.
J. Doland, C.E. "Slum rehabilitation
will commence after the appropriations
of the present session of Congress."
J. F. Wooddell, Foundry, predicts.
"The beginning of a replacement of
oxidizing metals with non-ferrous
metals and special treated steel."
A big job for Engineers and more
jobs is the prediction of the entire
faculty.
A. S. A. E. Addressed by Two
Outside Speakers
Mr. A. W. Farrall. research engineer
for the Creamery Package Companj
of Chicago, spoke to a meeting of the
American Society of Agricultural En-
gineers in December, on "Engineering
in Relation to the Dairy Industry." He
pointed out to the thirty members
present, that the dairy industry in its
present state of development would be
entirely impossible without the aid of
the engineers' high speed transporta-
tion equipment, their refrigeration de-
vices, Ultra-Violet ray machines ami
in fact all of the modern machinery
found in the up-to-date dairy.
On the evening of January II. 1935,
Mr. H. R. Murphy, of the Caterpillar
company of Peoria, gave an interesting
talk to the group on "Terracing."
College Helps Fight Against
Soil Erosion
Mr. John Pirok, engineering techni-
cian of the Emergency Conservation
Works of Illinois, spent several days
conferring with the Ag. Eng. Dept.
here recently in working out a plan to
be used in combating soil erosion. The
Emergency Conservation Works directs
the work of 20 C.C.C. camps in Illinois.
giving employment to many engineers.
Mr. Pirok, who received his B.S. and
M.S. degrees at Illinois said that mil-
lions of acres of farm land have already-
been lost due to soil erosion and unless
measures are taken to stop this loss,
one-half of our farm land would be
destroyed within 50 years.
Aged 68, and Going Strong—
Engineering Enrollment Gaining
RECORD BY YEARS
THE STANDARD of living: on the
campus may not yet have been re-
stored to the level of 1914 but the en-
rollment in the College of Engineering
is 20 per cent above the figure for that
year and is well on the way to a higher
point, a study of University records
reveals. This study, made by mem-
bers of the Technograph staff, shows
that comparable figures for 1914 and
1935 give the earlier year 836 enroll-
ment and the present year a total of
1139.
Up-to-the-minute figures for the pre-
sent year in the various curricula are:
Mechanical Engineering', 260: Civil En-
gineering, 241; Mining Engineering, 25;
Electrical Engineering, 270; Railway
Electrical Engineering, 9; Railway Civil
Engineering, 2; Railway Mechanical
Engineering, 3 ; Ceramic Engineering,
62 ; Engineering Physics, 31 ; General
Engineering, 90; Ceramics, 125 ; Metal-
lurgical Engineering, 10; Agricultural
Engineering, 11. In addition to these,
not included in the total for the Col-
lege or in the figures used for com-
parison, are other students in the Uni-
versity with a definite interest in engi-
neering, some 250 in the curriculum in
architecture in the College of Fine and
Applied Arts and 150 in the curriculum
in Chemical Engineering supervised by
the College of Liberal Arts and
Sciences.
300 Below 1931 Peak
The present year finds the College
less than 300 below the peak year
(1931) when it enrolled 1428 students in
the curricula it now offers. In that
year, the last in which Architecture and
Architectural Engineering students en-
rolled in engineering, there were 258
in the curriculum in architecture and
185 in the curriculum in Architectural
Engineering. These are not included in
the 1428 total offered for comparison
with the 1139 total of today.
The story of the growth of the Col-
lege of Engineering and the develop-
ment of eighteen curricula, which have
been a part of its program from time
to time during the past sixty-eight
years, is an interesting one. In more
than one sense the College of Engineer-
ing was the University in the early
days. A polytechnic department was
projected before the University was
opened and it embraced work in civil
engineering, mechanical science and art,
mining and metallurgy, architecture
and fine arts. Of the fifty students
wlui enrolled on Monday, March 2, 1868,
when the University and the College
had their beginning, more than one-
third were engineering and pre-engi-
neering students.
When the Courses Started
There was but one curriculum at the
time and for several years there was
but one professor of engineering proper.
Not until the third year of the Univer-
sity did the records make distinctions
which correspond to our curricular dis-
tinctions today. In the 1870 announce-
ments it is possible to identify the
students of Mechanical Engineering and
the students of Civil Engineering. A
year later the students of Architecture
were given distinct identity. The dates
of beginning fur the various curricula
as attested by actual student enroll-
ments were as follows: 1868 Old Gen-
eral Curriculum in Engineering; 1870
Mechanical Engineering; 1870 Civil En-
gineering; 1S71 Architecture; 1872 Min-
ing Engineering; 1891 Electrical Engi-
neering; 1894 Municipal and Sanitary
Engineering; 1896 Architectural Engi-
neering; 1902 Railway and Railwaj
The Score Card
The Case Against the
Engineering Educational System
A Tan Beta Pi Essay
By ('. E. HUGHES '35
'Man born free is everywhere in eliains'
—Rousseau
FAR HACK in the eighteenth century,
one hundred years before the Uni-
versity of Illinois came into being,
.lean Jacques Rousseau was a name to
conjure with. The first sentence of liis
'The Social Contract,' which is quoted
above, was the spark which roused the
rabble in France against the tyranny
of their rulers, and set the gutters of
Paris streaming red to the rhythm of
the guillotine . . .
Today, as the first semester of the
year draws to a close, and the class
of 1935 comes near the end of its four
short years of existence, the ghost of
Rousseau stalks down the corridors of
Engineering Hall. He moves with slow
and measured pace, as though every
step were accompanied by a faint, far-
off, almost indistinguishable rattle of
t 'HA INS. which he alone can hear.
Chains! They're not discernable to
us, of course, but year by year they
tighten about the throats of the vic-
tims of our present educational phil-
»•
C. K. Hushes
osophy. Forced into a system of one
track training by the cry of industry
for specialization, we have deemed it
necessary to chop from the scientific
curriculum practically all that has no
direct bearing on the particular field
of study. Cultural subjects, unfor-
tunately, have been the first to go; and
we now find ourselves in an embar-
rassing situation. We have thrown out
the baby with the bath.
In a plea for cultural education, it
is hardly necessary to establish the
major premise that an appreciation of
the arts is one of the prime requisites
Of a full and rich experience. Matthew
Arnold, in his 'Speech at Eton,' names
conduct, intellect and knowledge, beau-
ty, and social life and manners as tin-
vehicles, or modes of expression, for
the instincts of mankind, and states
further that the harmonious develop-
ment and combination of these four
qualities is the end to which mankind
instinctively is driven.
The value of culture to the engineer
is no less great than in the case of
any other man. No matter how spe-
cialized may appear to be his field of
work, he cannot escape contacts in
business and in society which require
the ability to converse intelligently on
subjects without the realm of his own
particular training. And so far as is
concerned the purely personal pleasures
to be derived, the value of culture to
the engineer is even less debatable.
But today the curriculum for engi-
neers is a one-way street . . . There are
no detours . . . f equals Mc over 1 . . .
A straight line is the shortest distance
between two points . . . Hew to the
line! . . . Stay on the straight and nar-
row path . . . f equals Mc over I . . .
We'll inarch onward for 136 hours . . .
For three of these hours you will pause
to absorb a little culture . . . f equals
Mc over 1 . . . Hang your clothes on
a hickory limb, but don't go near the
water . . .
And so our modern system of spe-
cialization rushes to the completion of
the well-rounded man. In the three
hours allotted to him for non-technical
electives, he will have acquired an ap-
preciation of the arts—a taste for good
literature—a facility at the social
amenities—a conception of all that is
beautiful in life.
A few .sears ago a man of vision
and foresight (then Dean of Engineer-
ing in an educational institution not
far removed) suggested lengthening the
curriculum to five years, that additional
electives might be offered. Immediately
every department head within ear-shot
chortled with glee, and stormed to the
breech with a veritable flood of sug-
gested courses, all representative of
their own particular fields of specializa-
tion. Caliban had for a moment seen
his own face in the glass, only to find
in its reflection a greater impetus to the
furtherance of its own shortcomings
'Man born free is everywhere in
chains.' Today that challenge rings out
across the campus of every institution
which fosters the present system of
selective specialization. Its connotations
can be read into the words of every
progressive, far-sighted educator. Its
reverberations echo about the ears of
countless undergraduates, as. link by
link, one technical course after another
is fused into an endless chain which
permits of little or no deviation from
its boundaries.
How much longer is this situation to
exist? When, if ever, shall we recog-
nize the value, the necessity, of culture
in the scientific scheme of things?
When is the engineering cap and gown
to become representative, not of an
intellectual straight-jacket, but of a
broad and cultured viewpoint, not only
in the realm of engineering, but reach-
ing into the surrounding territories of
life?
Then, and only then, will the ghost
of Rousseau return to his grave . . .
A.I.Ch.E. News
Robert C. Reinhardt President
Fred C. Hands Vice President
Paul C. Barrick Secretary
Harlan H. Hashberger Treasurer
The program of the A.I.Ch.E. is so
arranged as to provide contact with
the commercial world, as well as to
stimulate interest and the spirit of fel-
lowship among those in the chemical
engineering curriculum. So far this
year, two men have spoken to the so-
ciety, J. R. Klotz, Consulting Engineer,
and R. N. Shreve, Acting Head of the
Chem. Engineering Dept. at Purdue.
The meetings proved very interesting
as well as helpful in increasing out-
foresight into the field of chemistry.
A trip through many of Peoria's man-
ufacturing plants is being planned.
The highlight of the senior year is
the contest sponsored by the parent
society of the A.I.Ch.E. Schools from
all over the country will participate,
and so far, Illinois has won in two out
of three attempts. The problem this
year is in connection with distillation
and absorption equipment. The entire
senior class works on the problem and
the three best solutions are sent in.
S
Room For "Bull Sessions"
Provided In Library
Not many students know that a small
"bull session" room is provided for
those frequenters of the library who
seek occasional divertisement from the
boring pages of a technical paper or
the puzzling intricacies of a math prob-
lem. The small room on the second
floor of engineering hall in the south-
west corner of the library is for just
that purpose. All who wish to discuss
the problems of the day and experi-
ences of the night are permitted to do
so without disturbing the weak at-
tempts at concentration of the more
conscientious bookworms. A fine long
table and comfortable chairs are pro-
vided and we advise that they be used
at such times when the gossip and
scandal of the day is to be interchanged.
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News of Our College—
All Groups Very Active
Westergaard Honored At
A.S.G.E. Convention
Prof. H. M. Westergaard of the Theo-
retical and Applied Mechanics Depart-
ment, was awarded the J. James R.
Crocs Medal at the annual American
Society of Civil Engineers Convention
held in New York from January 16 to
January 19. The award is given each
year by the A.S.C.E. for distinguished
work in the engineering- field. Prof.
Westergaard was selected for his paper,
"Water Pressure on Dams During
Earthquakes." Prof. Hardy Cross, of
the Civil Engineering Department, re-
ceived an award last year for his
original work in indeterminate struc-
tures. Prof. Cross presented a paper
"Common Sense in Structural Design
from the Academic Point of View" to
the convention this year.
The University of Illinois was well
represented at the convention. Dean
M. L. Enger, Dr. A. N. Talbot, Prof.
W. M. Wilson, Prof. W. C. Huntington,
Prof. Hardy Cross, Prof. J. J. Doland.
and Prof. F. W. Stubbs attended the
convention to see Prof. Westergaard
Prof. Westergaard
receive his medal. The late Dean Ket-
chum was to have received his Honor-
ary Membership in the A.S.C.E. at the
same time. Dean M. D. Enger attended
the convention as his last year on the
Board of Directors.
Prof. W. M. Wilson presented the
formal report of the committee on
"Concrete and Reinforced Concrete
Arches." A great deal of the work of
the committee was done in the Ma-
terials Testing Laboratory here under
the direction of Prof. Wilson. The
time-yield test on the reinforced con-
crete arch in the crane bay of the
M.T.I.,, was completed during the sec-
ond week of January when the struc-
ture was loaded to failure. The test,
which had been in progress for a year
and a half, was sponsored by the
A.S.C.E. and the Bureau of Public
Roads.
A dinner was held on January IT
for all those attending the conven-
tion who were connected with the
University of Illinois. Those faculty,
graduates, and students, who attend-
ed included: H. T. l.arsen '23, .1. M.
Hardest}- '23, E. I.. Macdonald '13,
J. H. Rowland '12, It. L. Bertin, J.
W. Cooper '21. T. D. Niglrea, Alfred
Hedefine 'XI, W. S. Petrillo '2:.. R,
J. Dossaman '22, C. C. Williams '07,
S. Hardesty '08, N. E. deFleteinj, M.
S. Ketchum Jr.. I. c. Crawford, W.
C. Huntington. F. W. Weston 'ID,
W. S. Weston '81, J. N. Chester '91,
J. N. Withers '24, J. Karol '29, W.
C. Rowan. Bruce Johnston '30, W.
M. Enger '35, Dean M. I.. Enger '06,
W. R. Osgood, F. W. Stubbs Jr., F.
T. Mavis '22, J. Marin '30, J. J. Do-
land, R. S. Raaberg '17, and A. N.
Talbot.
New Books Published
By Faculty
Prof. O. A. Leutwiler has announced
that the new- edition of his book.
"Notes on the Design of Steam and
Power Plants," will be ready on Febru-
ary 1, 1935. It is the text that will be
used in all M.E. 28 courses.
Prof. T. C. Shedd's new book, "Struc-
tural Design in Steel," was ready for
use before the holidays. It is now in
use in C.E. 64 and 65 and has proven
to be quite popular with the students.
It is also being used at the University
of Florida and the University of Mis-
souri. Several other universities will
adopt it for the new semester.
The manuscript for the second edition
of Prof. C. C. Wiley's "Principles of
Highway Engineering," has been sent
I,, the publishers and the book should
he ready before May first.
Reinforced Concrete Walls
Being Tested in M.T.L.
A series of test on reinforced mono-
lithic walls is just about to be com-
pleted. The work is under the direction
of Prof. F. E. Richart of the Theoreti-
eal and Applied Mechanics Department.
Three different types of walls are
undergoing test: single, double, and
ribbed. The tests are being made to
determine which type is the most econ-
omical from the standpoint of cost,
wind resistance, heat and sound con-
ductivity, and appearance.
Prof. Richart believes that reinforced
concrete residence buildings will be-
come very popular in the near future
and that the results of these tests will
prove instrumental in their develop-
ment. A report of this work, prepared
by Mr, New-mark, was presented at the
A.S.C.E. Convention in New York.
Mining Society Changes
The Mining Society has changed its
name to the Mineral Industries So-
ciety, and has revised its by-laws to
conform to the new standards arranged
by the A. I. M. E. Prof. D. R. Mitchell
lias been chosen Faculty Sponsor, and
Mr. Carl T. Hayden of Chicago, past
chairman of the Chicago Section of
the A. I. M. E., has been appointed
counselor. The first meeting of the
reorganized society was held at Prof.
Mitchell's home just before Christmas
and was addressed by Prof. T. 'I'.
Quirke of the Geology Department.
At a more recent meeting, Mr. R.
W. Johnson, superintendent of blast
furnaces fo,- the Inland Steel Company,
presented a lecture and movies on
"Blast Furnaces." Mr. Johnson grad
uated from Illinois in the class of '22.
In 1933 he was the winner of the .1.
E. Johnson Jr. award given to the
most promising engineer under forty
years of age.
Engineering College to Hold
Open House Next Spring
The Executive Committe of the Col-
lege of Engineering voted recently to
hold an Engineering Open House dur
ing the second semester. Acting on tie
suggestion of the Engineering Council,
tlie College of Engineering will back
the show to be held under the direction
of the Council.
The following faculty men were ap-
pointed to cooperate with the Council
in planning and carrying out tie pro
jeet
:
Ceramic Engit ring Prof. II. K.
Hursh, Mr. C. R. Thompson.
Civil Engineering Prof. J. J. Doland.
Prof. E. E. Bauer.
Electrical Engineering—Mr. H. N.
Hayward, Prof. E. A. Reid.
General Engineering Drawing Prof.
F. M. roller. Mr. 1.. 1 >. Walker.
Mechanical Engineering Prof. C. h
Casberg.
Mining and Metallurgical Engineet
ing -Prof. D. M. Mitchell.
Physics Prof. C. T. Knipp.
Railway Engineering- -Prof. J. K.
Tuthlll.
Th -.iieal and Applied Mechanics
Prof, W. J. I'litman. Mr. W. M. Lans-
ford.
The Engineering Council, consisting
of Bob Bodman, Walt Johnson, Lou
Gibson, Bill Coffeen, Gene Robertson,
Stu I let,.,, hani. Wall Enger, Bob Bow-
ditch, and George Svoboda, will work
with this faculty group in planning
the ( >pon House.
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Prof. Keyes Organizes Sympo-
sium on Distillation
Prof. D. B. Keyes, head of the Chemi-
cal Engineering Division, has just re-
turned from Cambridge, Massachusetts
where he and Prof. H. F. Johnstone
have been attending the Chemical En-
gineering Symposium of Distillation.
m. j*. *
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Leutwiler and Goff On
Committees
Prof. O. A. Leutwiler, head of the
Mechanical Engineering: Department,
and Prof. J. A. Goff attended the an-
nual convention of the American So-
ciety of Mechanical Engineers, held in
New York recently. Prof. Leutwiler
Prof. O. A. Leutwiler
was made a member of tin- "Standard-
ization Committee" and Prof. Goff was
named chairman of the mechanics sec-
lion of the society,
(in the return trip to Urbana, Prof.
(!off gave a lecture on "Air Condition-
ing" at the Westinghouse Electric
Manufacturing Company in Pittsburgh.
Faculty Assists With Relief
Project
The value of the University of Illinois
as a service agency to the people of the
State is again demonstrated in the aid
the University is rendering in connec-
tion with the formulation of a program
to rehabilitate the stricken coal-mining
areas of the Pig Muddy basin in Perry,
Williamson, and Franklin counties. The
Illinois Emergency Relief Committee
enlisted the aid of the University in
connection with the establishment of
work relief projects that would serve
to ease the relief load in that section.
The program being developed will
probably center around the conserva-
tion and utilization of the water re-
sources. The creation of reservoirs for
public water supplies and industrial
operations will serve as a means of re-
establishing the economic independence
of the population which is now practi-
cally stranded. The program is being
built around the studies of Prof. G. W.
Pickets which have extended over a
long period of years. Several confer-
ences under the chairmanship of Pro-
fessor \V. C. Huntington have been
held, and as a result of the technical
aid and advice provided by faculty
members and others, it is hoped that
actual work will be started in the near
future. The State Water Survey, the
State Geological Survey and the State
Department of Health are co-operating.
The personnel taking part in the dis-
cussions of the conferences include:
W. C. Huntington. .). S. Crandell. J. J.
1 inland. G. W. Pickels and C. C. Wiley.
Professors of Civil Engineering; E. W.
l.ehmann, Head Ag. Engineering De-
partment; O. G. Shaffer and K. B.
Lohmann, Professors of Landscape
Architecture; .1. C. Blair, Head of Hoi
ticulture Department; 1''. \v. l >e Wolf.
Heail of Geology Department; P. C.
Bauer. Professor of Soil Fertility; R
s. Smith, Professor of Soil Physics; l>.
R. Mitchell. Assistant Professor of Min-
ing Engineering; M. M. Leighton,
Chief. G. E. Ekblaw, Geologist, and
\v. II. Voskuil, Mineral Economist, "i
tie- State i ieological Survej ; \. M.
Buswell, Chief, and w. I >. I ;. rbi r, En
jjlneer, of the State Water Survey; I..
E. Sawyer "i the Natural Hlstorj Sur-
vey
; ii. i. Kellogg, H. E. Hudson, and
P. B. Wilson of He- Illinois Emergenc)
Belief Commission; and T. IV Dimmick,
Land Policy Committee of the A. a. A.
THE DIARY OF MR. CHU
December I. China girl like Techno-
graph very well, she think pictures
of professors very handsome. Chu
not so sure. Glad to see English post
boys ready to make rocket for mail-
man service over chop chop channel
to Prance. one minute egg very slow
compared fifty second hop over chan-
nel.
December •">• Very pretty decorations
for Santa Clans day coming up. Fire
cracker colors for Christmas alumni.
Everybody congratulate chamber of
commerce for thinking out happy
yuletide.
December 10. Americans great people.
Splendid idea give present for Christ-
mas, take back next day. Ask clerk
5,10,15,20 etc. store nice present for
China girl. She say you like candy?
(live candy. I say maybe China girl
not like. She say don't be silly.
December IX. Engineer students want
Christmas holiday extender. Always
happy when college students not in
college. See China girl carry big
package—maybe give self present,
my address.
December 25. Glad for day off. Very
tired. Last night my BIG MINUTE.
Funny see Christmas tree in Tea
Garden. See China girl. She say
come up some time, like Mamie West
Stress and strain on engineer hear!
very great. Must consult Hon. H. F.
Mool'e.
January 1. Make new resolution. Studs
very hard. Headache and sore eyes
probably due to good will tour help
wring in happy New Year.
January 5. Study quite easy with new
slip rule from girl friend. Very proud
new friend. She say I big shot soon
like Hon. Fadum and Bowditch. This
too much.
.January T. Russel G. Cone '22. study
prosperity of fish on ocean floor be-
neath Golden Gate. Very pretty rig
up electric for small fry. Many poor
fish look for bright lights by Broad-
way, maybe same by Golden Gate,
opine Mr. Cone.
January 10. Happy report all set foi-
st. Pat Ball. China girl place date
on reserve shelf. Must order ticket
first opportunity so have placed to
stand and take same.
January 13. Hope for brilliant climax
final exam period, American style.
Study all night make fine record.
Dean say. little late for crackling
down but anything pleasant surprise.
Enjoy compliment.
January 15. Weather not so good.
Snow. ice. cold. Coeds take seat here,
there on sidewalk. Shake, but not
eol.l. Notice big storm wreck ships.
Engineers fix all this soon—fix snow
plow P. melt snow and dry walks and
streets; fix boats so not afraid of
storms. You wait see.
January '.'l>. One more exam. Co verj
Strong. Have pressure up for fine
display learning.
January 27. Took exam. Have wish
for stratosphere balloon. Maybe es-
cape from foolish mistakes. Offer
self swift kick-no reply.
February I. Make new schedule. Verj
important today. Man say buy Tech
nograph, read Diary of Mr. Chu. I
say, Good article, Maybe? lie say,
oli so you want gel technical-nexl
customer,
February 5. New courses very hard.
Take astronomy for elective-think
here nice course for celestial mech-
anics. Language (plite new. Hope
stars remain same.
February II. China girl look sad. May-
be catch distress of influenza. Maybe
catch fever, die. i call telephone saj
Miss r.ii there? Smart boy come
back Bu who? 1 say slop cry babj
stuff, wish speak Miss Crysanthemum
Bu, student University illinium.
Pretty soon voice say Miss Bu take
time out. not wish make talk.
February 14. Find drill going on but
not in military department. Machine
shop experiment and investigation
will test drill and drill presses. Must
discover thrust. torque, friction,
output, input. Also effects on differ-
ent metals. See investigator, ask
this drill compulsory all students? He
say all but cavalry. I find this bore
me very much.
February 16. Polish up literary style
for the A.S.M.E. contest. Grand prize
awaits best paper by student. Winner
to ^el honors at meeting in March.
Perhaps 1 try technical talk of Strain
of an Education.
February IS. Cousin Charlie in Mil-
waukee advise get Hon. Dr. Beard
see girl friend. Call telephone say.
kindly ask Miss Bu she join Hospital
lodge $3 semester. Voice say, kindly
take jump in lake. 1 say you first
ask and we consider lake at next
meeting of hon. board of directors.
Soon voice say, Miss Bu say she
join lllio lint not Hospital. 1 say no
good, miss chance for help wanted.
Enjoy worry all day.
February 21. Manager try sell me tick
et St. Pat Ball. I say you give rain
check, girl renig? He say why you
get fifty girls. Very (latter, but want
only China girl. Now have tickel
but girl on sidetrack. Walk past
window tonight. All dark.
February '.'(i. Hear talk Engineers hold
open house. Turn on heat open all
door, guests enter, see whole business.
Give A.BC help to visitors from
country. Explain machines, business
Sheet t,i- currents and do tricks like-
side show. Handy. Make college pep,
giant cell, race engine al standstill,
have plenty committees, make big
story. Excellent training for Boor
walker or flrsl aid. Mr. Ripley.
February 27. China girl worse. Verj
bad.
February 28, China girl
Khan Chu, Eng, ::T
WHO'S WHO IN ILL
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• R. R. Sherrill
• M. C. Jones
• E. W. Ruhnow
ROBERT R. SHERRILL is one of the busiest
seniors in Ceramic Engineering. He not only is presi-
dent of Keramos but also holds a similar office in Tau
Nu Tau. Russ has been able to spare enough time and
energy to his studies that the honors of Phi Eta Sigma
and Tau Beta Pi have been bestowed upon him. This
tall curly headed chap when not busy with his enamel
problems, may be found engaged in trying to convince a
fair town lassie that Ceramics is an honorable profession.
He comes from Colona, which is so far away that he has
to resort to his short wave radio to communicate with
civilization.
MACK C. JONES finds that his senior work in
E.E. leaves him plenty of time for amateur radio and
because of his interest in radio, he has become president
of Synton. Mack keeps himself pretty much to the books
and has managed to grab off honors in Phi Eta Sigma
and Tau Beta Pi. He finds time to exert himself to his
favorite pastime of tennis. In this sport he upholds the
honor of Delta Phi of which he is the secretary. Mack
has entered into the campus activities and was chairman
of the Dad's Day committee. He makes no mention
of girls, but it is rumored that some place is an O.A.O.
ELMER W. RUHNOW is responsible for those in-
teresting cartoons in the Technograph and for the at-
tractive posters which proclaim to the north campus the
membership campaign of the A.S.C.E. Elmer is the past
presiding officer of Chi Epsilon and his humor kept the
meetings from being dull. He has always been a sport
enthusiast but never has been able to be serious long
enough to earn a letter. It is a good policy to keep
things under guard when Elmer is around for he has a
habit of collecting souvenirs from places which he visits.
It is rumored that he was the first Elmer in the
"Where's Elmer" craze. He also enjoys in taking part
in the drama of the lighter vein.
One of the engineers who has enter-
al into politics is W. O. Wigginton
who was elected to the Student Senate
last fall. He is also a militarist and has
become first sergeant of Pershing Rifles.
Another of his activities is Skull and
Crescent of which he is a member,
lie does his best to keep up the Chi
Phi standards in intramural baseball
and basketball. He enjoys knocking
Hie little white ball around the pasture
but finds that his C.E. work does not
allow him enough time to develop his
game to perfection. The boys in his
sophomore surveying class said his
range pole technique should win him
a place on the track team—as a jave-
lin thrower.
Jesse Quorollo and Richard Giles
arc a couple of students who ex-
peel lo receive degrees in K.E.
.lesse lias the distinction of being
the only person in the college
whose last name begins with a (J.
lie likes all sorts of sports, hut
best of all lie likes to read. He
enjoys playing games, especially if
some fair coeds are his playmates.
Dick is house man at Alpha Tau
Omega and partakes in all forms
of intramural activities. He is also
president of Theta Tau.
HARVEY P. HfNTZ a M.E. senior,
is the outstanding scholar of the de-
partment. His ability to absorb facts
and figures h a s
been recognized by
the societies of Tau
Beta Pi and Phi
Kappa Phi and he
has been duly made
a member of these
organizations.
Harry is a member
of Alpha Sigma
Phi and' the mem-
bers believe in him
so greatly that they
have entrusted him
with their chapter funds. He does his
bit toward winning the cup in intra-
mural basketball for his house. His
waj with the co-eds may be credited
to his handsome features and his good
nature. His methods of heart are some-
thing stupendous and would make some
nl' the south campus coke and smokers
look like beginners in the art. He
stands out from the crowd because he
is one of the few seniors who may wear
a basic military uniform.
This distinction allows those who
must "take it" from classroom "Horse-
power" to "dish it out" in turn.
A supporter for a credit course
in radio tuning is Guy Carlton who
spends all available time next lo a
loud speaker. He can give expert
advice in photography or care of
yellow roadsters since he has had
considerable experience in both.
Guy is so ambitious that he took
both calculus courses at the same
time last semester. He has become
military minded enough to join the
Pershing Rifles and mechanically
inclined to join the A.S.M.E. A
certain Kappa at Illinois Wesleyan
is such an attraction that he takes
his roadster and goes to Blooming -
ton every week end.
A combination of a pacifist and a
militarist is Howard Nagle, who bal-
ances the ledger by belonging to both
the Royal Neighbors of America and
to Pershing Rifles. He uses his wind
power to help the debaters make the
air full of words and to help the band
make the air full of music. Howie is
an aviation enthusiast and is seeretlj
making plans to electrify the whole
industry after he graduates in 1936
from the E.E. school. When not busy
trying to complete a circuit diagram,
he is trying to circuit the bases of the
ball diamond.
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PAUL J. HEXDRICKSEN has been chosen to
head the student chapter of A.S.C.E. for the coming
semester. He has been a hustling member of the society
and was secretary of the organization last semester. He
is a talkative sort of a chap and will readily converse
on any known subject. Behind those glasses of his, there
is a fund of knowledge and humor waiting to be tapped.
Paul plans to graduate in June and he spends his time
in the A.S.C.E. office dreaming of the day when he will
occupy an impressive room as the head of some engi-
neering firm. He is interested in pasture pool and in the
winter tramps the ground with a gun in search of game.
BRUCE A. KING is a true man about the campus
for when he is not engaged with his Engineering Physics
studies, he is busy with the social affairs of the campus.
He is a member of Scabbard and Blade, Phi Tail Phi
Sigma, and Synton and holds the position of vice presi-
dent of the Student Alumni Association. Bruce is chair-
man of the Intel fraternity Dance committee which has
sponsored a number of outstanding dances on the campus
this year. He is one of the boys at Zeta Psi and is the
vice president of the chapter this year. His spare mo-
ments are divided between amateur radio and friends.
TAMES C. TOURER has the responsibility of get-
ting the issues of the TECHNOGRAPH to the multi-
tude of subscribers for he is the circulation manager of
the publication. He belongs to Chi Epsilon and A.S.C.E.
Jim is a military man and has a membership in Scabbard
and Blade and Tau Nu Tau. His manner of giving
commands is a reminder that he must have received early
training in his home town of Cicero. He has affiliated
himself with Triangle where he has become official chauf-
feur and loan maker. Jim is doing his best to capture as
many sorority hearts as possible in four years. In fact
he is showing some of the south campus boys that the
engineers are really alive, especially in the heart region.
Raymond Purl uses his general
engineering eourse to do some con-
structive fencing for the varsity
learn. Kay lives in Chicago and has
naturally become a rabid baseball
fan. His society memberships in-
clude Phi Eta Sigma and Scimitar.
He claims that one of his favorite
sports is canoeing, especially if a
fair maiden graces the bow of the
canoe. For interested feminine
readers, his phone is 8060, wait
until the ice disappears from Crys-
tal I.aUe and he will probably give
you a ride. Kay has been kept so
busy with his studies that he hasn't
found time to use his talents in de-
bating and dramatics.
The University glee club has a couple
of would be Ceramic engineers in its
organization. The talented gentlemen
are Weston Hester and Lyman Moore,
who are so interested in the vocal arts
that they sing while studying in the
Ceramic library much to the disgust of
the office girl. Lyman resorts to the
wrestling team to develop himself so
that he can handle a sagger full of
ware. Weston is so interested in his
studies that he induced his younger
brother to enter the same course this
fall.
ALBERT M. LEVY had charge of
the funds of the student chapter of
A.S.C.E. last semester and is the new
secretary of that
worthy group. Al
is a busy worker
on the membership
committee and is
partly responsible
for the large mem-
bership. He is mil-
itary minded
enough to join Tau
Nu Tau and was so
intelligently minded
that Tau Beta Pi
bestowed honors
upon him. Al likes to be in the thick
of everything and so he is a member
of the Technograph staff which is do-
ing its best to keep the magazine the
outstanding of all engineering maga-
zines. In his odd moments, Al may be
found politely asking some one to pose
for him before his camera or he may
be in deep study of some antique to
determine if the holes in it are caused
by worms or bits.
Al was chosen as student representa-
tive of a prominent publishing company
for Engineering News-Record and sev-
eral magazines.
The boys at the Triangle house re-
ceive their fatherly advice from the
president, Robert Lindgren. Bob is * > 1 1 <
of these over worked M.E. students who
puts in hours and hours on his reports.
He is a shy fellow but not shy enough
to stay away from the big moment .-it
Normal, whom he goes to see at even
opportunity. He resorts to the violent
exercise offered by handball in order
to keep his manly physique in attrac-
tive appearance. Robert keeps himself
pretty much to the books, but manages
to slip away occasionally to the
AS. M.E. meetings.
Another of these zealous C.E.'s
who enters into the spirit of (he
engineering school is Richard (Jade,
a sophomore. He has caught the
swing of things in A.S.C.E. and is
doing his best on the membership
committee to get the C.E. students
to be true Illini engineers. Dick
does his bil to help make (he Illi-
nois band the best college organiza-
tion in the country. Swimming and
soccer supply his main physical
diversions while he gives music
considerable attention by listening
to the radio on every opportunity
in order to keep up on the latest
in arrangements.
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Campus Snapshots
.lark Norse, C.E. '36 has his plans for
the summer already made out. He is
going lo spend his vacation advancing
ins knowledge of surveying: by attend-
ing the U. of Michigan's Civil Engi-
neer's Camp at Jackson Hole, Wyom-
ing. Back in 1!>23 Jack was enrolled in
L.A.S. where he slept for 50 credit
hours. He dropped out until 1932 when
he came back to start anew in civil
engineering. He has affiliated himself
with the A.S.C.E. and with Mil San
of which he is president. Jack's hobbies
are photography and swimming—used
to be an underwater swimmer in a
I roupc- with Johnny Weismuller, Stubby
Krueger, Eleanor Holm and others.
Ask him about the many times that
he has slaved under water for as long
as twenty minutes.
Did you know that four of the six
lieutenant colonels in the University
R.O.T.C. brigade are engineers. Here
they are: H. C. Zilly, C.E. '35, Engi-
neers; V. J. Van Meter, M.E. '35, Field
Artillery: P. P. Picnerski, M.E. '35,
Infantry; and J. C. Skorcz, E.E. '35,
Signal Corps. No wonder our army
rates an "A."
* * +
Dyle Bost, '36, and I. Horwich, Chem
Engineers, can usually be found in the
band building when they're not experi-
menting in the Chem. Building. Be-
tween the two of them, they conceived
and worked out the idea of the Cannon
formation which caused so much com-
ment at the Illinois-Army football
game. Perhaps it was due to their
chemical knowledge of explosives.
* * *
Edward Hong, '37, E.E., at a dance
recently gave an exhibition of his
knowledge of hydraulic engineering by-
experimenting with a water fountain
until it gave forth a steady stream of
water which would not drench the
drinker. The interested circle of couples
waiting for a drink during intermis-
sion generously applauded Hong when
he finished his erstwhile job.
* * *
Several engineers are taking an ac-
tive part in the affairs of clubs and
foundations on the campus this year.
Walter Johnson, M.E. '35. as Vice-
President of Wesley Foundation. Ben
Lerner, C.E. '35, is another who directs
tie- work of a campus foundation. Ben
is President of Hillel. Railway M.E.,
M. O. Starr was elected Vice-President
of the Pilgrim Foundation. Starr and
George Dehnerer are the only mem-
bers of the Railway Mechanical Engi-
tieering Student body. Paul Anderson,
is President of the Newman Club.
We always knew the engineers were
"Straight Shooters." Here's the proof.
Three engineers wen- on the indepen-
dent rifle team which set a record score
of 8!IS in winning the intra-mural rifle
match. The "Dead-eyes" are J. C.
Skorcz, A. Sharav, and T. S. Johansen,
all engineers. They called their outfit
"Straight Flush." They sport gold
medals for their effort. Nice going boys.
i: * *
Charlie Slaymaker, C.E. '36, always
knew that he had a smart dad, C. M.
Slaymaker Sr.. but he didn't know
until a few weeks ago that papa was
a member of Tau Beta Pi. He dis-
covered the fact when he saw the an-
nouncement of his dad's election to the
presidency of the Illinois Society of
Engineers in the Bent, the official pub-
lication of Tau Bete.
* * *
E. R. Fadum C.E. '35 hung his pin
during the Christmas holidays. The for-
tunate little lady is studying to be a
nurse, so it looks like "Fade" will have
plenty of attention. Congratulations.
* * *
The engineers have a good represen-
tation among the grapplers on the var-
sity wrestling team. A visitor to the
gym annex will lie able to distinguish
the loud grunts of George Ledbetter,
E.E. '35. Pete Pakutinski, C.E. '36.
Frank Pakutinski, C.E. '36. Dan Blum
M.E. '37. Den Tofft, E.E. '37, Lyman
Moore, Cer. E. '36, and Edward Hong,
E.E. '37, among the groans of their op-
ponents. They're studying the effect of
forces on non-rigid bodies.
Our choice for Champion Socialite of
the Engine School is Py Faris, M.E.
'35. His string of dance programs fills
the better part of one corner of his
room at the Triangle House. Py very
modestly admits that he is the grand-
daddy of all blind daters. He believes
in "Lovin and leavin em." A very-
good policy—engineers please copy.
Winnie Black, C.E. '36, Fred Ewing,
M. E.'37, and Bill Owen, Chem. Eng.
'37 were roused from slumber at 12:30
(no not midnight—noon) on January
12 by the frantic shouts of FIRE ! ! !
They coolly formed what is probably
the original waste basket brigade and
proceeded to attack the rapidly spread-
ing flames in the basement of their
house at 407 E. Daniel. The Fire De-
partment promptly arrived on the
scene and relieved them of their fun,
but not before practically everything
in the house had been thrown out of
the upstairs windows. Engineering-
transfer student Tony Sterba didn't get
home until the excitement was over.
For a week afterwards, "Smoky" Black
smelled like he had just come from a
fire sale.
When you complain of having for-
gotten your math, think of Ralph Stan-
ford who took his calculus and trigon-
ometry fourteen years ago. Ralph spent
three years in the E.E. school but now
he is among the M.E. seniors. Take- his
advice and graduate as soon as possible
without taking any time otit.
* * *
Charles Knight Hedges of the senior
class, is the new president of the A.S.
M.E. As his accent indicates, he hails
from Missouri—Kansas City. He prom-
ises to make things hum in the me-
chanical engineer's society this semes-
ter. Hedges is a cook of no mean
ability as his roommates can testify.
* * *
Herb Zilly and Ray Yogel. senior
C.E.'s have been yearning for some
time for a date with Millie in Dean
Jordan's office. Won't someone please
do something about it?
^oPPIW*. UPPW6I JOLO-VipfA'
It is very well known that engineers
use their heads for other things lie-
sides keeping their hat off of their
shoulders. J. R. Prosek, M.E. '35, M.
S. Pflager, C.E., '36, W. P. Vlach, M.E.
'35, J. E. McMahon M.E. '36, and S. H.
Hartz, '35 illustrate the point very well.
They are members of the varsity soc-
cer team.
Goalie McMahon was caught sleeping
several times during the season
—
dreaming it is rumored .about a certain
Katherine. Pflager was one of the high
point men in the Oberlin game—for
Oberlin. He says that he felt sorry for
them.
* * *
Science has discovered a new tool to
help combat crime. Scopolamin is the
name. It is a drug which has the
strange power of extracting only tin-
truth from any person in whom it has
been injected. Bob Bowditch, M.E. '35
says he is going to lay in a big supply
for all future exams.
* * *
The M.E. seniors have a Canadian
among them in the person of Herbert
A. Diviney, whose home is Toronto.
Deviney took out citizen papers and
became a citizen of Illinois in order to
attend school here. After graduation
he intends to remain true to the red,
white, and blue. He will make his
home with relatives in Chicago.
* * *
GEORGE SYOBODA, Ry. Eng. '3 1 is
leaving us this February. George, be-
sides being one of the participants in
the Svoboda-Maclntire romance and
president of the Railway Club and En-
gineering Council is a devotee of the
art of Railroading. He spent last sum-
mer working for the Kalispell Division
of the Great Northern. He goes to
work for them soon after his gradua-
tion in February as Assistant Division
Road Master. Dots of luck, George!
A hero of the Band Conference was
H. C. Davis who, as property man of
the Concert Band, wore his fingers to
the hone catering to the Bandmasters.
This large group of temperamental
people demanded that the band conduct
some extra rehearsals for their benefit.
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A reporter for a metropolitan daily asked a number of persons on the street, "What
is the biggest buy for a nickel?" Two-thirds promptly replied, "A telephone call."
Americans throughout the country evidently agree
with this judgment of value received from the telephone.
For each day they hold more than 57,000,000 conversa-
tions over Bell System wires.
Year after year Bell System planning extends the tele-
phone's reach— increases its speed—makes it more con-
venient, more valuable to everybody.
Why not telephone
home one night each
week? For bargain
rates, call by number
after 8:30 P. M.
BELL TELEPHONE SYSTEM
THE RIGHT ANCLE
pus, and
The
Dance
The Engineering Council
JL ^Ai 6fflMRB3& n;ls Promised that the Saint
q Y^% ^Wjy '''
'
Ra
"
tllls year "'" be
even bigger and better than the
one held last year. Last years
dance was a tremendous suc-
cess in every way. The many
plans already underway for
this year's dance guarantee that
it will be the most enjoyable
dance of the year on the cam-
the best St. Pat's Ball ever held.
Council's activity questionnaire showed that
more than seventy percent of the students would attend
the dance this year. To care for the crowds that such
a percentage indicates will attend, it was decided to hold
the dance in the Old Gym. This will give everyone
plenty of space to dance in and will still not be too spa-
cious. The Old Gym is admirably arranged so decora-
tions can be easily and attractively put up.
The Council does not feel that they are making too
big a step in moving the dance to the Old Gym. They
are confident that the students meant it when they in-
dicated on the activities questionnaire that they wanted
a big dance. There were too many people for the floor
space at the dance last year. This year the Council is
sure that enough couples will turn out to comfortably
fill the Old Gym. So they are going ahead and making
plans to give these students a dance that they will never
forget.
Show the Council that they are not wrong in think-
ing that the students have enough interest in their col-
lege, in their fellow students, and in having a good time
to buy a ticket to the dance. It is a foregone conclusion
that the dance is going to be even better and more en-
joyable than the one last year. But there must be enough
students attending to make the dance a complete suc-
cess. Help the College, the Council, the other ticket
buyers and insure yourself of a good time on the night
of March sixteenth by purchasing your ticket early.
Open House
In the spring of this year,
along about the time the aver-
age student is finding it hardest
to concentrate on his work, the
Engineering College is going
to hold an Open House. This
show, to be put on by the students under the direction
of the Engineering Council and a Faculty committee,
will be of great value in many ways.
To the College it will afford an excellent means of
winning the good will and interest of the general public.
The Open House will show engineering in operation in
its most interesting and spectacular phases. The Open
Mouse will win the general interest because of its in-
teresting, entertaining and educational features.
The Open House will give the College a very real
way of interesting new students in enrolling at Illinois.
Many high school students throughout the state will be
enough interested to make the trip, and will undoubted-
ly leave with a favorable impression of what they have
seen. Our many laboratories with their expensive and
elaborate equipment are still a source of wonder to many
who have been here for years.
To the students the Open House will afford a de-
lightful bit of diversion from routine work both in the
operation and planning of the show. It will be arranged
so that each student has but a small part and will not
need to spend much time. No one will be required to
work, of course, but it is hard to picture a student so
lacking in pride and interest in his profession that he
will not be anxious to have a part in placing it in a
favorable light before the public.
FA CULTY
It is said that a prophet is without honor in his own
country. We wonder if this saying is not perhaps ap-
plicable to the feeling of a number of our fellow engi-
neering students. The faculty of the College of Engi-
neering at the University of Illinois is constantly win-
ning the highest praise for its many achievements. Many
students fail to realize that they are accorded the privi-
lege of daily association with men who are acknowledged
masters in their respective fields. Nowhere again will a
young engineer have the opportunity of becoming well
acquainted with so many engineering leaders.
Though their main duty is to their students, the fac-
ulty does devote a great deal of time and energy to the
advancement of knowledge in their particular fields.
Valuable studies are being carried on at all times by the
engineering faculty, and important discoveries are often
the result.
The methods originated by Prof. Hardy Cross for
calculating fixed-end moments have reduced the time re-
quired to analyze an indeterminate structure, to a small
fraction of the time required by the older methods. Prof.
Cross is acclaimed everywhere for this work, and his stu-
dents are in demand by engineering firms because of their
excellent training in the fundamentals of structural
analysis.
Prof. H. M. Westergaard has an international repu-
tation for his brilliant application of the theory of elas-
ticity to engineering structures. Many of his mathemati-
cal solutions have settled problems which had bothered
engineers for years.
Dr. A. N. Talbot has won world wide fame in so
many fields that it is difficult to select any one to men-
tion. Probably his valuable research in the field of con-
crete is his most important contribution to engineering
knowledge.
The course in Heating and Ventilating at the Uni-
versity of Illinois has won the respect of everyone he-
cause of the influence of President Arthur Cutts Willard.
President Willard won universal acclaim for his work
on the ventilation of the Holland Tunnel.
Space alone limits the mentioning of a great many
other Illinois men who are the recognized leaders in their
fields. Every department in the College of Engineering
can boast of men who are important figures in the engi-
neering world—men whose work will live on forever.
The lack of understanding of this may be due in part
to the modesty and efficient performance of the masters
themselves, but we feel it is important for the students
to know and understand the wonderful opportunity the
University gives them. We hope, too, that an apprecia-
tion of this fact will promote the
college consciousness and loyalty.
evelopment of more
16
Februaryj 1935 THE ILLINOIS TECHNOGRAPH 17
Hints for the Job Seeker
• Writing Application Letters
A Play of Letters
H. LOU GIBSON
Scene: The business office of a large
engineering firm.
Time: The other morning-.
.// the rise of the curtain a young
postman is seen coming down the road
with a hair-free sappy smile. He goes
into the office to deliver a large bundle
of hltcrs. He little knows of the aspira-
tions and loving, though misguided, care
that went into the white missives he
bears. They are application letters from
young college seniors who have spent
lour years preparing for a job and four
hours in asking for it. .Is he goes on his
happy way he knows not that their efforts
are in vain because they do not know-
how to sell themselves with sincerity and
simplicity. He cares not that most of
their letters contain phrases that burrow
into the dandruff of the very man whose
fur they should stroke the right way. He
deposits the letters on the desk of the
employment manager.
Postman: Morning- Mr. Buck, nice
morning-.
Mr. Buck : What's nice about it?
Postman: Well, what's nasty about
it?
Mr. Buck: He'd know what's nasty
about it if he had to read this drivel
every morning-
. . . I'll bet this one is
trying to tell me that if I hire him he'll
make our fortune overnight by design-
ing- wooden armpits for hobby horses
... "I worked out my plan in my se-
nior year. If I could increase your
business ten per cent wouldn't you be
interested in me? Now — "... The
conceited young pup! Thinks he can
boost our business ten percent when
our entire force only raised it four last
year. Into the basket ... "I am an
intelligent and educated young man
with a thorough training in engineer-
ing" ... he got a lot in four years . . .
"Your business interests me very much.
I would like to have the opportunity of
doing an exceptional piece of work for
you"
. . . He means he wants a job . . .
"I can do anything — "... No, you
can't, getting a job here is something
you can't do. Miss Jones, take this
letter please.
Miss Jones: Oh, good morning Mr.
Buck, nice morning isn't it?
Mr. Buck: Yes — take — No — it's
not. Inform this infant prodigy that
we want a man that can do something,
not anything.
Miss Jones: Standard rejection for
this applicant, yes Mr. Buck.
Mr. Buck: Y'es, yes. We are sorry
that there is nothing open for you at
this time, et cetera ... "I have con-
siderable experience" . . . what does that
tell me? Why isn't he specific? . . .
"I have made satisfactory grades—
"
. . . Hmpth, hiding something. Satis-
factory to whom, him? Reject this too,
Miss Jones ... "I have always been in-
terested in engineering. In fact my
mother used to say that 1 was handy
with tools. 1 started as an E.E. but
switched to Civil as I was getting too
many shocks. I decided in my sopho-
more year to change over to .Mechani-
cal because I got my feel nrei too man)
times. I am very interested in M.F
and I say as my first important idea
about M.I-;, that if a machine fails, the
engineer fails with it — "... What the
devil!
Miss Jones: Y'es, Mr. Buck, a formal
rejection for him too?
Mr. Buck: Y'es, yes .Miss
Jones, are you trying to be facetious?
Miss Joins: Of course not, Mr. Buck.
Mr. Buck: Let's see the next one
... "I am likely to attempt to do too
much and be careless about details, but
1 slow down every year. I always got
my reports in on time and often helped
the professor mark those of the rest of
the class"
.
.
. What did we call them
when 1 was in school? . . . "As a refer-
ence I offer our parson, Reverend Lov-
aduck, he admits—" . . . How many
more are there?
. .
. "Two years ago 1
came to the momentous conclusion that
to really be an engineer of perfection
one should make a thorough perusal
of the underlying fundamentals that
lay beneath the entire structure of the
art of engineering by excavating from
the fuliginous depths of theory all the
complicated mathematical relationships
that pertain thereto—" . . . Too late,
buddy, the Romans came to that con
elusion years ago when they built
their bridges, .Miss Jones, take
Miss Jones: We are sorry —
,
yes.
.Mr. Jones: If I could only get one
good — , oh well ... "I would like to
get summer employment with your
firm. For do you not believe that a
graduate can become most useful to a
firm if he has obtained some knowledge
of bis future work while in college?"
. . . I'd say ii was tin- prime requisite
... "I want to better my position, then
can't you bear the home papers shout-
ing Local Boy Makes Good! Out if you
can't Consider my application, bow
would you like to buy some Ileal Silk
neckties for which I am agent—"
.
. .
I 'hew. what a crust.
Miss Jones: Rejection?
Mr. Buck: Heavens yes, and send
him quotations on a couple of our
heaviest millstones and an option on
the lake. Diogenes had a soft job com-
pered to mine ... "I am just I he man
you are looking for. I am '.'? years to
the good. White, single, full of pep, and
what have you. When you come scout-
ing around our li'l old Coll for live-
wires drop in and see me. With a name
like yours you'll want to bring 'em
back alive, and man, I'm rarin' to go—
"
. . . Good God!
Miss Jones: Y'es, Mr. Buck, did you
call me?
Mr. Buck: No, no, I was just pray-
ing. . . . What next? . . . Miss Jones,
Miss Jones, quick, get a letter off to
this young man from Illinois. At last
here's a letter that tells me just what
I want to know, no more no less. He's
hired, wheeeee!
CURTAIN
Epilogue: The Illinois engineer who
got that job is soon washing his hands
after his first days work.
ILLINI: Well. The ILLINOIS
TECHNOGRAPH'S dope on letter-
writing is better than an Arrow Collar
any day.
Finis ! ! !
LETTERS THAT GET INTERVIEWS
PROF. C. R. ANDERSON
"Put this man on the interview list.
I like his letter." Will the personnel
man say that about your application
letter? How can you write a letter that
will be outstanding in competition with
the letters of 5,000 other engineering
graduates?
Obviously, the fact that you need a
job or that you are a college graduate
or that you "just love engineering"
isn't going to be unique. Then what
to do?
Read as much as possible about the
Held and your particular company. Bt
ready to write—and later talk—from a
wealth of material. After analyzing the
company, make a list of the require-
ments for the job. Then analyze your
own qualifications. Be complete but not
egotistical. Don't forget to include
hobbies and/or extra-curricular activi-
ties. Jobs hang on strange hooks these
days.
From the two lists, select the points
that hit head-on, especially those- that
are different from other people's, and
play them up as central selling points
of your letter. How well you do this
will determine the personality of your
letter. Remember that the most obvious
things aren't always tin- most Impor-
tant because too main people can qual-
ify. For example, emphasis on your
ability to write good English, to speak
on your feet, to write reports, to under-
stand sales principles or accountancy
may be the deciding factor in a me-
chanical engineering application. Many
branches of engineering are looking for
men who not only know their subject
matter, but who can live and work
with people—who can adjust them-
selves socially.
The application should be a simple.
straightforward letter giving selected
facts concerning the applicant, present-
ing a word picture that will give the
writer's personality, showing knowledge
of the field, and a special interest in
something. There are too many jack-
of-all-trades letters that obviously want
a job merely because of the pay check
and not because of interest in the work.
An employer wants something in return
for his money. He wants to know what
you can do for him, and he wants a
full picture including background,
scholastic training, special knowledge
and interest, extra interests, future in-
tentions. The vividness and carefulness
with which this information is given
will determine whether- you will get an
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Interview—which is (lie purpose of the
letter, incomplete, poorly written notes
will be relegated to the waste basket.
Following aic some points on the
actual mechanics
—
Data sheet— Use one. thus giving
more personality to your letter.
Stationery—White, bond, 8%xll is
safe. Gives a good impression and is
not lost in the files.
Type it—or have it done.
Form—No strike-overs or erasures.
Clean. No carbons. Either block or
indented paragraphs. Type the signa-
ture and sign over it.
Proof read your letter.
Photograph—Enclose a recent om il
you can afford it. Highly desirable.
Put your name on the back; also date
taken. Don't clip to letter so that clip
u.ies over- the face.
Return Envelope—Good for teaching.
Unnecessary for business.
References—Give full name, position,
complete address.
Interview—No objection to asking
tactfully for it.
Salary—Leave it for the interview.
Working one's way through college
—
For most positions, may safely be men-
tioned. Avoid presenting from a sym-
pathy angle or as an excuse for some
deficiency.
Grades— Important. List as "upper
in';." or explain what grade means.
Specific—Avoid generalities such as
"good education," "considerable exper-
ience."
I—It is your letter. But present the
"I" from the "you-angle."
This and good writing will eliminate
many of the actual pronouns.
Lead—Straight to the point. State
the purpose of the letter. Avoid trick
leads, pompous diction. If you have a
third person lead, use it. Be careful of
an abrupt break between the lead and
second paragraph. The tendency is tu
take a deep breath and start a life
history. An employer isn't interested in
a blue-eyed babe of twenty years ago.
What you can do now about the im-
mediate vacancy is of more importance.
Later you may flash back to the earlier
da.vs. or better still leave it for the
data sheet.
When you write your application
letter, imagine 5,000 engineering gradu-
ates telling about themselves. Most of
them will say the same old trite things
in the same old trite way. Study your
application as you would a sales talk.
and then give a presentation that will
mark you as a personality—not just
one of the mob. Only in this way will
your letter sift to the top and cause
the personnel man to say. "He seems
to have something we want. Give this
man an interview."
News of Scientific Achievements
Important Discoveries and Advancements Made
Sunlight is Now Turned Into
Electric Current
This new motor ends a long search
by scientists to use the energy stored
in sunlight. The motor consists of four
Mark iron discs, each one about twice
tin- size of a silver dollar. Over tin*
upper surface of each disc there is a
very thin laser of selenium, a light
sensitive metal. Over the selenium is
a platinum film so thin that it is semi-
transparent.
These discs are held in a plate which
is put about a foot under an ordinary
50 watt lamp. A motor as large as a
little finger was connected to the plate
and run at is maximum speed by the
en iient taken from the plate. The
platinum layer cuts off a great deal of
the light from the selenium but it mul-
tiplies the electric power by -<> to 50
times. This motor was developed by
the General Electric Company.
Mae. The plane was re-modeled and
Post wore a special "stratosphere div-
ing" suit.
The second hop took about two and
a half hours and on the downward
flight the single motor died making a
dead stick landing necessary. The alti-
tude record was held by an Italian.
Lieut. Donati, at 17,:!.".:' feet.
Wiley Post Sets New Altitude
Record
On his first flight Post climbed to a
height of 50,000 feet. His second try
took him to an estimated 55,000 to
57,000 feet. Hi- used his record breaking
round the world plane, the Winnie
Army Considers Huge Great
Lakes Project
If this project, costing three hundred
and thirty six million dollars is carried
out, Great I>ake cities such as Buffalo,
Chicago, Milwaukee, Toledo, Cleveland,
and Detroit will come ports for any and
all ocean going vessels. An estimated
one hundred million man hours of work
will cover a period of four to seven
years.
This huge project will consist of a
one hundred and seventy five million
dollar St. Lawrence water way and
hydro-electric program, a thirty four
million dollar water power project at
Niagara Falls and a twenty seven mil-
lion dollar expenditure to deepen the
old Erie canal between Buffalo and
Albany, New York. Other similar pro-
jects will bring the total to well over
three hundred million dollars.
NEW AUTOGIRO ASTOUNDS WORLD
The Autogiro Company of America
offers their new product the Pitcairn
PA22 to the aviation public. This giro
is powered by a 75 horsepower Pobjoy,
type R, geared motor. The novel thing
about this plane is the absence of wings
and a small seldom used rudder. A
three blade rotor is the reason for
landing and take off speed of 25 mph.
The axis of the rotor can be moved
allowing almost vertical landings and
takeoffs.
The ship weighs only 600 pounds and
will carry a maximum weight of 540
pounds of freight. With a crusing speed
of 90 mph. and a top speed of 105 mph.
it will travel 17 miles on a gallon of
gas. With a full tank it has a range
of 350 miles. Another interesting fea-
ture is the folding of the rotor blades
allowing the plane to be housed in a
space twenty-seven by ten by ten. The
Pitcairn was designed for use by the
average person and no doubt will soon
be within the price range of a small
motor car.
New Discovery of Marconi to
Benefit Mankind
A new beam transmitter operated on
a shortwave of 14 meters can In- focus-
ed on any country from the radio sta-
tion in Rome. A minimum wave length
of 40 centimeters is used so that thun-
derstorms, elevators and all types of
electrical equipment will not interfere.
The new beam has many important
uses. By use of this new short wave
beam you may sit in a theatre and see
events which are actually happening
thousands of miles away. Every hos-
pital will be able to transmit and re-
ceive by x-ray photographs the best
medical advice in the world. Again,
practical television across the ocean in
which both parties may see and hear
each other is now possible. Television
is actually here but scientists are
searching for the "missing link" con-
cept which will enable everyone to
possess a television machine.
Russia Flying Into World Air
Supremacy
In the last nine years Soviet Russia
has made herself one of the world's
strongest aviation powers. Her military
air- forces are on par with any other
country's and her civilian flying has
increased faster than any other. There
are now 45 mail and passenger lines
which total a distance of 40,000 miles.
Russian newspapers are continually
hammering away at the idea that Rus-
sia must protect herself from air at-
tacks by building a large air force,
eliding and flying schools are very
numerous and popular with Russia's
youth. Parachute jumping is a national
sport and it is a common occurence
to see thirty or more men parachute
from a huge multi-motored plane. Rus-
sia is one country which has all the
necessary raw materials to make her
planes. Rescue work and farming are
successfully carried on by Russia's air
minded citizens.
New Device Speeds Weather
Forecasting
A high speed instrument in the shape
of a zeppelin. 14 inches long and 3
inches thick with an elongated gondola
underneath, which fastens on an air-
plane wing, speeds up flying weather
forecasting by seventy five per cent.
A plane so equipped can record the
minutest changes in temperature, pres-
sure and humidity while flying at full
speed. A human blonde hair stretched
lengthwise in the gondola records the
humidity changes. Also in the gondola
are two metals fastened together form-
ing a strip one-fourth inch wide and
one-hundredth of an inch thick. This
strip measures the temperature
changes.
Inside the zeppelin body is a baro-
meter for registering the pressures.
All three of these instruments trace
their records on a piece of smoked glass
one inch square. This zeppelin will
analyze air- conditions up to a 20,000
foot height. This new device speeds the
forecasting of weather conditions a
great deal and is expected to prove of
great value to many industries.
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Lost!
There was six hundred million dollars
lost in 1934 in American power plants.
Preventable waste in American indus-
try has amounted to this large sum
because of obsolete industrial power
equipment. These conclusions were
based on thirteen thousand equipment
items. Two billion dollars is the esti-
mate made for the fuel and electricity
bill for industry in 193.">. Experts claim
these operating expenses may be cut
in half by purchasing modern equip-
ment.
canal will be open twenty four hours
a day. An accident during this four
month period would effectually block
up the canal. While blocked, the canal
could not be used for military or
commercial purposes. This amounts to
a catastrophe. A second canal would
relieve congestion of the Panama Canal
and would provide sure and definite
means of access to either Atlantic or
Pacific oceans. The government could
spend wisely some of its easy money
for a Nicaraguan Canal for a 1935 pro-
ject.
Have You A New Gar?
The United States Department of
Commerce reported that there was a
forty-one per cent increase in the sale
of automobiles in 1931 over 1933. In
1931. 2,800,00 new cars passed through
the market against 2,000,000 in 1933.
The goal of the automobile industry
for 1935 is 3,500,000. Ford plans to sell
one million cars, and has spent twenty
million dollars in attempting to do it.
The Panama Canal Undergoes
Repairs
Early last month saw the start of the
overhauling of the East and West gates
of the Panama Canal. It will take
about four months to remove and over-
haul these gates. During this time the
Radio Waves Are Found to Be
Quite Versatile
Dr. H. T. Stetson, in a report to the
American Association for the Advance-
ment of Science, told of his discovery
that all radio waves do not travel at
the same speed. Before this, science
has believed that radio waves travel
with the same speed as light—186,000
miles a second. Dr. Stetson found that
sometimes they travel at only half of
this speed—90,000 miles a second. The
facts behind this indicate that the
nearer to the earth's north magnetic
pole the radio wave path the velocity
of the waves increase. In tests from
Rugby, England, to Annapolis, Mary-
land, the radio waves vary considerably
in speed, while waves sent to Bordeaux,
France, from Annapolis are constant in
velocity.
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United States Expands Its
Aviation Forces
An expansion project involving ten
million dollars will put the United
States on equal footing with any other
country's air force. The Douglas Air-
craft Corp. received a contract to fur-
nish 71 observation planes at one and
a half million dollars. The Martin
Company has another contract to fur-
nish army bombers capable of 200
miles per hour. The Northrop Corp.
will furnish 110 attack planes at a cost
of about two million dollars. Fifty pur-
suit planes will be supplied by the
Consolidated Aircraft Corp. at nearly
two million dollars.
One more contract will be let which
will bring the total expenditure to ten
million dollars. The army will now
have two thousand three hundred and
twenty serviceable airplanes of modern
and efficient types.
Faculty Present Paper On
Summer Cooling
Prof. A. P. Kratz and Prof. M. K.
Fahnstock of the Mechanical Engineer-
ing Department, attended the annual
convention of the American Society of
Heating and Ventilating Engineers held
at Buffalo, New York on January 28-30.
They presented a paper prepared by
themselves and Messrs. Broderick and
Konzo entitled, "Study of Summer
Heating for the Summer of 1934." The
material for the paper was obtained
by tests conducted at the warm air
research residence at 1108 W. Stough-
ton street in Urbana during the past
year. They also presented an oral re-
port of the same material at the an-
nual meeting of the National Warm
Air, Heating and Air Conditioning As-
sociation held at Pittsburgh in Decem-
ber.
Mine Ventilation Investigation
Completed
The Department of Mining and Me-
tallurgical Engineering is now complet-
ing an investigation of mine ventila-
tion which has been in progress for the
pasl ten years. The investigation has
involved extensive laboratory as well
as field work.
Experimental methods were devised
to measure the rate of flow of air in
underground passageways. Models of
mine passageways were used success-
fully in the laboratory to determine the
resistance of different ventilating units
such as square corners, and mine
timber of different shapes, sizes, and
spacings. Measurements were also
made of the power consumed in ven-
tilating mines. These studies lead to
recommendations for so improving ven-
tilation practice as to effect large sav-
ings in ventilation costs.
Chanute Field Will Remain
The War Department has ordered
the 48th Pursuit Squadron to Chanute
Field, at Rantoul, Illinois, just fifteen
miles north of the University of Illinois.
The field will be partly rebuilt and an
instrument school will be added. The
Baker aviation committee recommended
that a centralized force of 900 ships
be kept ready for instant use. This
air armada will be split into three sec-
tions of the country. Chanute Field
will be a part of the second section.
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.
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Polyphase 7.10
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The most versatile calculator ever invent-
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All hooks and supplies for Engineers
New and Used
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Wright and Green On the Square
For Real Values in
Student Needs
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MANNHEIM TYPE
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All standard patterns, including those designed especially for
Engineering and Surveying, Mine Work and Construction.
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1 cannot praise (lie
ILLINOIS T EC H
NOGRAPH enough.
I was so nervous I
screamed—then cried.
Sometimes I wanted
to smash everything
I got hold of. One
day a friend induced
me to read a TECH-
NOGRAPH. It help-
ed me wonderfully
from the start. I
continued to read it
and it helped my di-
gestion and quieted
my fluttering heart.
Now I feel about
D9.449J better and I
sleep like a baby.
About two TECHNO-
GRAPHS a semester
keep me feeling like
a champion.
Jack Pot '39
Weepno, Mo.
Mo nib FEBRUARY I lays
3rd 3 ioth Ra iKth r% ilith
Date ISIKTIIDAYS OK FAMOUS PEOPLE
Karl Crohne, 1914. Basketball.
Harvey Gartsman, 1 :tl 6. Electricity.
3
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HERE'S HOW —the framework of the light weight, streamlined rail ears
for high speed is Lindewelded from chrome-molybdenum steel tubing.
Mastery over all Metals
Welding Makes Jointless Structures Possible in
Practically All Commercial Metals and Alloys
By A. B. KlNZEL*
One great advantage of using
welding is that practically every
commercially available metal and
alloy can be made by this means
into a jointless assembly.
Contributes to Home
Comforts
Numerous articles fabricated
by welding are found in most
homes. Familiar ones cover a
wide range of metals—kitchen
ware and furniture of aluminum,
copper and stainless steel; copper
tubing in refrigerators, sheet
metal in refrigerator boxes;
kitchen cabinets and gas ranges;
water pipes of copper, brass, iron
and steel; furnaces and hot water
tanks of strong heat-resisting
irons and steels. Even the tiny
alloy wire elements in radio
tubes are 'welded.
Simplifies Automobile
Maintenance
Automobile manufacturers use
welding for innumerable assem-
blies where your safety and com-
fort depend on permanent strength
and tightness. The modern auto-
mobile repair man also uses weld-
ing. With welding he quickly re-
stores broken parts to use again.
Steel bumpers, fenders, frames are
readily made jointless by weld-
ing—as strong as or stronger than
the original piece. Cracked cylin-
der blocks and broken aluminum
crank cases are welded. Valves
and valve seats are made service
free by welding a thin coating of
Haynes Stellite to the wearing
surfaces to give longer life and
added thousands oflow cost miles.
Aids Industrial Users
In industry— for tanks, con-
tainers, piping and a wide variety
of other machinery and equip-
ment of all sizes, shapes and
metals —the use of welding is
even more extensive.
Welding Marches Ahead
The wide-spread use of weld-
ing for various metals and allovs
has been due largely to constant
advances in technique and mate-
rials. Typical among these is the
development of Lindewelding, a
procedure for the rapid welding
of steel pipe and plate. Speed in-
creases of 50 to 65 per cent and
material savings of 25 to 50 per
cent over previous methods have
been made.
Bronze-welding, welding with
a bronze welding rod, is widely
used for both repair and produc-
tion. Smooth joining of metals or
allovs of different compositions
can be accomplished by bronze-
welding. Steel can be bronze-
welded to cast iron, bronze and
copper can be joined, brass and
steel plate can he united.
.Makes Modern Metal Designs
Jointless
Exact procedures for the weld-
ing of corrosion-resistant steels
and alloys have been developed.
Welds so made are sound, strong
and ductile. Resistance of the
welded joint to corrosion makes
it valuable also for use in joining
special alloys such as Monel
Metal and Everdur. Welded alu-
minum alloy chairs, tables and
other furniture have been made-
possible through the develop-
ment of special aluminum weld-
ing rods.
At Your Command
Modern welding technique,
plus the great variety of metals
and alloys on the market today
provide many new possibilities
for your products. Information
EVERY METAL—responds to
the oxy-acetvlene blowpipe. This
stainless steel coil for cooling
milk has welded joints.
WELDING ALUMINUM— an
architectural plaque, modern in
design, is repaired by a modern
method.
and data which will help you
use welding to wider advantage
mav be had from the nearest
Sales Office of The Linde Air
Products Company, a unit of
Union Carbide and Carbon Cor-
poration. These are located at
Atlanta -Baltimore, Birming-
ham, Boston, Buffalo, Butte—
Chicago, Cleveland— Dallas,
Denver, Detroit— El Paso
—
Houston —Indianapolis— Kansas
City—Los Angeles—Memphis,
Milwaukee, Minneapolis—New
Orleans, New York—Philadel-
phia, Phoenix, Pittsburgh, Port-
land, Ore. St. Louis, Salt Lake
Citv, San Francisco, Seattle,
Spokane and Tulsa.
Everything for oxy-acetylene
welding and cutting— includ-
ing Linde Oxygen, Prest-O-Lite
Acetylene, Union Carbide and
Oxweld Apparatus and Supplies
—is available from Linde through
producing plants and warehouse
stocks in all industrial centers.
*Chicf Metallurgist. Union Carbide and Carbon Research
Laboratories. Inc.. Unit of Union Carbide and Carbon
Corporation.
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BALL AND CHAIN CLUB
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K. It. Fadum C.E. '35 has taken fate
in his own hands and has fastened it
down with a pin. The latest dope is
that Fade hung' his fraternity emblem
on Edna Kraus, one of the many beau-
tiful Illinois coeds. By the way, Fade
is looking out for his future as Edna
is planning to take up nursing. Get it.
Mere's the promised dope on the
Svoboda-Mclntyre scandal. The goils
at Warner Hall heard a loud crash on
second floor (ahem) and rushed in to
see Georgie on his knees and a silly
look on his face. In front of everyone
M. Alice took his pin and a warm re-
ception was held immediately after-
ward. This exciting- event took place
Sunday January 13 at 8:30 P.M.
Talk about girls, Bob Bowditch M.E.
'35 went back to Pittsburgh during
X-mas vacation to see one of his
Haines. Bob has an eye for material
objects as her old man just bought two
new Fords.
Kill Dornaus has the most appealing
niustachioes. The little fellow needs all
these attractions if he plans to keep
'em contented. How about it, Willie?
One of the 1935 resolutions adopted
by Irv. Seely was that one date a year
was the maximum amount of time he
had to waste in this fashion. These
M.K.'s really have to hit the books and
the pole vault.
C'litl* Gano the good looking boy with
ambitions, was overheard by an in-
structor when he commented on a cer-
tain Engineering secretary and was
politely reprimanded for idle speech.
Take Speech 1 Cliff—it might help.
When the week ends roll around.
Prank Morrow, C.E. '35 usually drops
his design and heads for Bloomington.
He has designs on a cute little bru-
nette at Illinois Normal. On week ends
that he doesn't go thar, she comes yar.
Not much hope for recovery.
"Dutch" Mader, 5 point E.E. senior
studies at the library three nights a
week—says "Dutch." He must mean
some other library. Our library isn't in
the sorority district. Even if it was, it
closes much before 3 A.M.
A. K. Stover E.E. '35 has been seen
wearing his Sunday apparel to school
recently. Perhaps he has some direct
contacts with a hot-cha. There's life
shortening shocks in them things so
watch the resistance and voltages. I'.S.
don't forget to safeguard the suit.
A certain sorority over on Chalmers
have objected to dating engineers for
the girls claim that the aforementioned
creatures attempt to put theory into
practice. They also objected to prac-
ticing on more than one occupant by
the North Green Streeters. What good
is theory if it isn't used?
BRESEE BROS.
CLEANERS
A 4 A
4
Plant and Office—51S E. Green Street
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Mildred (in drug store) : "Have you
any lifebuoy?"
Stein (M.E. '35—the clerk): "Set
the pace. lady, set the pace."
A change of lipstick now ami
then, is welcomed by the besl of
men.
Chaperones are like adenoids you
speak more freely without them.
Unlike the other wild animals,
flappers can be tamed by pelting.
Prof. Westergaard: "When you are
riding in the back seat with the one
and only and the cab rounds a corner,
you gracefully slide across the polished
leather until you reach a point of prox-
imity known as the "Snuggle." This
example demonstrates the effect of cen-
trifugal force on a moving object."
Wise guy Pakutinski: "What about
the other law of motion. For every
action there is an equal and opposite
reaction."
Grear: "Every time I kiss you
it makes me a better man."
Clara F. : "Well you don't have
to try to get to heaven in one
night."
Sometimes the polish of a college
education seems to show mostly on the
shoes and hair.
There is no getting around the fait
that women wear less clothes than thej
used to—figures don't lie.
Since there was no clergyman
present at the banquet, the toast -
master singled out a pious-looking
old gentleman in a black coal and
tie and asked him to pronounce I lie
blessing. The old boy put his hand
to his ear, replying, "I see you are
addressing me, sir, but I'm so
damned deaf that if Hell froze over
I couldn't hear the ice cracking."
Inquisitive observer- (Visiting Bould-
er Dam) : "And did they put the dam
to the bottom of the river?"
Engineer: "No. madam, they left
two inches so the fishes could swim
through."
Small boy (looking at elephant):
"Gee Ma, ain't that a hell of a big
animal?"
Proud Mama: "How many times
have I told you not to say aint?"
A truck driver was violently cursing
his flat tire which was rusted on so
tight he couldn't budge it. In the mid-
dle of his warmest speech, a minister
happened along, listened for a minute,
then said. "My good man, if you will
just say a prayer, I am sure the tire
will come right off." The driver was
ready to try anything by this time, so
he knelt down beside his truck and
lifted his hands in humble supplication.
Finishing, he gave the tire a half-
hearted blow, and to his surprise it
came off. The minister stood for a
moment with astonishment plain to he
seen on his face, and then was heard
to mumble, "Well, I'll be damned ."
DOW ACETPHENETIDIN U.S.R
TRADE
DOW,
MARK
THE flow sheet at the right is published for the
purpose of illustrating the various steps in the
manufacture of Dow Acetphenetidin U. S. P.,
showing that all the basic materials used in this
process, with one exception, are Dow manufac-
tured. Many of these basic materials involve
almost as many manufacturing steps as the final
product itself, insuring maximum control of quality
and maintenance of standards.
The uniformity of Dow Acetphenetidin U. S. P. is
the result of such operation. Meeting all of the
requirements of U. S. Pharmacopoeia X, its melt-
ing point of 134.5° to 135.5° C. is significant of
its exceptional purity. It is in the form of white,
fine, crystalline powder of about 200 mesh.
It is our purpose to maintain the very highest
standards of purity for all Dow products.
Dow Chemicals Include:
Bromides
G-E Campus News
HEATING WITH COLD WATER
Reversible air-conditioning equipment, which may
be adapted to eitber beating or cooling, depending on
tlie season, is now in operation in a new building in
Salem, N. J.
Reversing the cycle of the ordinary household
refrigerator, the refrigerant absorbs heat from the
water of a well which is at least 52 degrees even in
coldest weather. This heat is added to that created
by the work of the electrically driven compressors,
and the refrigerant at 135 degrees gives up the total
heat to the air of the building. Thus it is possible
for an expenditure in electric energy equivalent to
100 heat units to obtain a total of 300 or 100 units
for heating. Physics students will recognize this
system as the heat pump.
During the summer, the process is reversed. The
heat is absorbed from the air of the building. Then
this heat and the heat from the compressors is dis-
sipated in the water from the well, which then can
be used for bathing, or washing dishes.
The building is completely equipped for year-round
air conditioning. Besides heating and cooling, the
equipment automatically controls the humidity,
and cleans and circulates the air. The ensineerine; and
the planning for the installation were done by
engineers of the American Gas and Electric Company
and the General Electric Company, and the equip-
ment was built and installed bv General Electric.
FLEA-POWER MOTOR
New photoelectric cells, recently developed in the
General Electric Research Laboratory, furnish
enough energy to operate a tiny electric motor rated
at four tt-ii -million t lis of a horsepower.
These "cells" differ from photoelectric "tubes" in
that the cells convert light energy into electric
energy, whereas phototubes do not themselves
generate electricity but instead control the amount
of current permitted to flow through them according
to the amount of light they receive. The cells are of
the selenium type, the selenium being coated with a
film of platinum so thin as to be semitransparent.
Four of the cells are used to operate the motor,
which in direct sunlight turns at about 400 rpm.
But enough light energy is converted into electricity,
when a 75-watt incandescent lamp is lighted eight
inches away from the cells, to turn the motor at
good speed, using three ten-thousandths of an am-
pere. One watt of power can be obtained from about
15 square feet of cell area in direct sunlight.
Dr. C. W. Hewlett, North Carolina State, '06,
Ph. D., Johns Hopkins, '12, of the Research Labora-
tory was in charge of investigations that led to the
development of the cells and the tiny motor.
GREEN BLUES
When the G-E "House of Magic" was exhibited at
the Franklin Institute in Philadelphia not long ago,
the cathode-ray oscillograph was one of the most
popular features. This device, as you undoubtedly
know, shows the wave shape of any sound, music,
speech, or just plain noise—in the form of a moving,
pale greenish-blue line on the end of the tube.
Rubinoff, the well-known radio violinist and
orchestra leader, came down to see how his violin
notes looked in the device. He had only a few mo-
ments in between engagements. But he became so
interested after watching the gyrations of the
dancing green line when he played "Humoresque"
that he stayed for half an hour. He played on, and
found that his violin produced green notes—even
when he played the blues.
R. H. Mighell, U. of Denver, '29, of the G-E
Research Laboratory, was in charge of the exhibit.
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High Purity and
BETTER DOLOR
BASIC MATERIALS
THE flow sheet of the Aniline Oil process on
the right is another typical example of how
Dow controls the basic materials used in the pro-
duction of its more than 250 chemical products.
The advantages of such operation are maximum
control of quality and maintenance of standards.
Dow Aniline Oil is over 99.6% pure, having a freezing
point of—6.2°C. It is free from nitroand partially re-
duced nitrocompounds and copper. It is water-white
in color and is remarkably stable if properly stored.
Other Dow Chemicals benefit similarly from the
control of basic materials. They are of highest
obtainable grades, of uniform quality, and in the
most useful forms. Send us your list. Let us quote
on your requirements.
Dow Chemia
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When your thoughts
turn to new things to
wear — Just keep in
mind this great store
for men.
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16 and IS Main Street
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A Call to
Arms
The management of the
Illinois Technograph is
accepting applications
for positions on the 1935-
36 Editorial and Busi-
ness staff during die
rest of this year. Address
your application letter
to 213 Engineering Hall,
Urbana, Illinois."
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Kaptain Klean Says—
I want to thank each and every student
of this great University who has used
WHITE LINE SERVICES
during the school year and to call atten-
tion to
FRATERNITY and SORORITY
SUMMER STORAGE
Just call 4206 and let us tell you about this
100% Service
Build your
WARDROBE
on Quality
It endures for a long time.
Kuhn's present fine clothing
from Roxburn, Griffon, Char-
ter House, Society Brand and
Hickey - Freeman. Clothing
created to maintain quality.
Choose from the Green Room
section devoted to clothing for
University Men.
JOS.KUHN&CO.
"The Store for Illinois Men"
33-35-37 Main Street Champaign
To High School Students
intending to enter the University of Illinois
ENGINEERING SCHOOL
Before buying your drawing instruments and
other supplies, see us at THE CO-OP. Nothing
but approved instruments and a very complete
stock enables us to give super service. Our past
experience will aid you in equipping yourself for
any course you may choose.
THE CO-OP
WRIGHT AND GREEN ON THE SQUARE
THE last issue of the year. We hope
you have enjoyed our magazine this
year. We have done our best to give
you the kind of a magazine you wanted.
We hope that we have not failed. Next
year the magazine will pass over into
other hands and we are sure will con-
tinue to improve and grow. Give them
lots of help next year by offering con
structive criticism.
• Undoubtedly the high spot of the year
for the College of Engineering is the
Illinois Student Engineering Exhibit being
held on April 13. It is particularly pleas-
ing to note the large number of students
who have shown a very obvious interest
in their college by the spirit with which
they went into the preparation of exhibits.
• It was heart warming to see how the
students responded to the St. Pat's Rail
Committee by flocking to the dance in
droves. We find that our staunch belief
in the desire of the students to support
worthwhile activities was well founded.
This dance has set a pace that will be diffi-
cult to follow in future years, but engi-
neers are the ones (and probably the only
ones) who can do it.
• We want to thank especially in this
issue, the seniors who stuck by us so loyal-
ly during the year. These men were work-
ing, and working hard, for the magazine
with no hopes at all for material reward
for their efforts. They deserve far more
than any feeble praise we can give them.
H. LOU GIBSON, AL LEVY, JIM
TOUREK, and JIM FITZGERALD
are the men to go on the honor roll. Other
men who have been indispensable this year
are: BILL HENDRICKSEN. ROGER
BENEDICT, LEROY DIXON, ED
HONG, LOUIS FLESCH, JOHN
SHERMAN, BOB SHEPHERD, DAN
RAPOPORT, CLARENCE TARP-
LEY, WALT RENNER, and REX-
FORD NEWCOMB.
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Council Predicts Five Thousand Will Attend
Illinois Student Engineering Exhibit
Saturday, April 13, 1935
Dean Enger Extends Welcome to All
ON APRIL thirteenth, nineteen hun-
dred and thirty five, the Engineering
students of the University of Illinois
will play host to many thousands of
visitors. Starting at ten o'clock Satur-
day morning and running until ten
o'clock that night, the Engineering
College can be observed in all of its
normal operations.
Acting on the suggestion of the Stu-
dent Engineering Council, the College
has thrown open its doors to the public,
and given the Council permission to
sponsor the "Illinois Student Engineer-
ing Exhibit," popularly called the I.S.
E.E. The Student Engineering Council
is financing the whole Exhibit and is
in charge of all of the details con-
nected with its presentation. They are
providing the students who will be in
charge of the many exhibits, those who
will serve as guides and lecturers, and
the many students needed in the prep-
aration and advertising of this open
house.
Many thousands of visitors are ex-
pected to pass through the shops and
laboratories of the College of Engineer-
ing during this seventh open house.
Through the co-operation of the Deans
of the other Colleges of the University
of Illinois, the facilities of the entire
University will be open for inspection
by all who so desire. As well as the
thousands of townspeople and students
of other colleges who will attend, sever-
al thousand people from all parts of
the state are expected to take this
opportunity to come to Champaign-
Urbana for an inspection trip of the
University. A special invitation to the
I.S.E.E. has been sent to every high
school student of the state by Dean
of the College, M. L. Enger. They are
urged to come and bring their parents
and friends for a day of instruction and
entertainment. The Boy Scouts of the
state have been urged to attend the
Exhibit as troops. Also on the campus
during the I.S.E.E. will be the student
electrical engineers from three other
colleges—Rose Poly Technic Institute,
Purdue, and Washington University of
St. Louis. They are to be here for the
seventh annual tri-school electrical en-
gineering conference and to observe
the University of Illinois College of
Engineering in full operation. Special
excursions have been arranged so that
the trip will be within the means of all
who desire to attend. Every effort will
!»• made to see that all of the visitors
are well taken care of, and that every-
one has an enjoyable time.
In no way may this open house be
considered a "stunt show." Rather it
.Acri/I'Y in e m hers and
students of the College of
Engineering cordially welcome
you to attend the Illinois Stu-
dent Engineering Exhibit. All Of
tin- laboratories of the College
trill be in operation and stu-
dents ii ill be present to explain
the purposes of tlie carious tests
and demonstrations. The ex-
hibits, while entertaining, also
will teach you some of the basic
principles underlying the field
of engineering. We hope that
you nil! enjoy your visit with
us anil will carry away a favor-
able impression of our College.
Dean M. L. Enger.
might be termed a "cultural course in
engineering." Though many of the ex-
hibits are quite spectacular, they do
not depart in any way from operations
that may normally be observed in the
College during a school year. They
arc designed to show, in a manner the
layman can easily understand, some of
the basic principles on which the science
of engineering is founded. In only a
few cases has outside aid been solicited
in the preparation of exhibits, and then
only that certain operations of the
College might lie illustrated more
clearly. All of the departments have
prepared many interesting and educa-
tional exhibits. The description of all
of these exhibits would be an impos-
sibility. In the following summary of
exhibits, only the more interesting and
spectacular have been dealt with at
any length.
Departments of Mining and
Metallurgical Engineering
This department has prepared several
very interesting and fascinating ex-
hibits. Demonstrations of diamond
drilling, and drilling for blasting pur-
poses with the use of compressed air
and electric drills are to be carried on
at all times by the mining students.
The methods of separating valuable
minerals from waste rock, and the
means of assaying ore for gold and
silver content will also be demonstrated.
In addition models of mines illustrating
the methods of mining coal and ores,
and the methods used in ventilating
mines will lie operated and described.
Exhibits of explosives and blasting-
equipment, mine surveying and ore
prospecting instruments, and many
other equally interesting things will
also be shown.
Department of General Engineering
Drawing
The displays of this department
should be of interest to everyone who
has ever wondered at the set of plans
that are drawn up for every engineering
project. Here may be seen many kinds
of drafting equipment and numerous
examples of engineering drawing.
Perhaps the most interesting is the
operation of the various methods of
reproduction of drawings.
Department of Physics
Among the most interesting of the
exhibits will be those of the Department
of Physics. At frequent intervals dur-
ing the day physics students will give
liquid air demonstrations. The very
low temperature of liquid air, 319 de-
grees below freezing, gives it spectacular
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properties that ran be easily and spec-
tacularly demonstrated. Rubber .lipped
In the liquid air becomes as brittle as
glass. A glass of liquid air placed on
a cake of ice will boil violently. These
and many other interesting properties
will be demonstrated. At two hour in-
tervals .hiring the day non-experimental
lectures on topics of general interest
in physics "ill be given by graduate
students and engineering physios maj-
ors. A very interesting display of glass
blowing' and forming will bo in opera-
tion during the greater part of the day.
Several exhibits of electrical discharge
apparatus as well as a display of exper-
iments performed by beginning physios
students will also be presented.
Department of Railway Engineering
Every exhibit of this department is
sure to be of great interest to everyone.
A foil sized locomotive, mounted on
large wheels, will be running at top
speed during the entire period of the
show. Students will be performing
various tests on this test locomotive
as it is running. The electric test car
will be open for inspection for all who
care to go through it. Due to the new
high speeds of the modern trains, a
great deal of research is being made
here and elsewhere on brake shoes.
With the new high speeds the shoes
wear out with but a few applications.
About every hour a high-speed test
will be made on a brake shoe. This
test is very spectacular and will be of
great interest to everyone.
Department of Mechanical Engineering
All different types of engines, steam,
gas. and diesel will be running during
the show with explanations by the stu-
dents in charge. Several types of heat-
ing equipment will be demonstrated. A
gas engine so small that it can be held
in one hand while it operates at five
thousand revolutions per minute will
he another of the high points of this
department's exhibits. The machine
shop will be in full operation, manned
by engineering students. Every hour
during the morning' and afternoon, vis-
itors will have the opportunity of seeing
molten brass and aluminum being
poured. Here a souvenir Lincoln head
paper weight may be had for the asking.
Hourly demonstrations will be given of
the high temperature gas and electric
furnaces, showing how these high tem-
peratures are used to harden steel.
Patterns for gas engines, and pattern
design drawings will also be on exhibit.
Department of Electrical Engineering
The electrical engineers have ar-
ranged some very entertaining and in-
structive exhibits for the I.S.E.E.
Visitors will learn the cost of running
several common household electrical ap-
pliances. They will have a chance to
actually control the speed of large elec-
tric motors. The latest advances in
radio, including television transmission
ami reception ivory fifteen minutes,
short wave radio communication, and
a talking arc, will be demonstrated. Op-
erating on a half hour schedule will be
a lighting demonstration in the well
equipped illumination laboratory. Com-
parisons will be made of several meth-
ods of lighting by student study lamps.
In the high voltage laboratory, visitors
will see a direct current corona dis-
charge. Such interesting exhibits as the
lumigraph, talking tape, talking lignt
beam, musical light, speech scrambler,
electric flsh scieen, and the sensitive
photocell control will lie in operation
constantly. Visitors will also have a
chance to see how their telephone calls
are put through an automatic tele-
phone exchange. They may dial a num-
ber, and see that number being con-
nected in. Many other interesting ex-
hibits will cause the guests of the col-
lege to pause for awhile.
Department of Ceramics and Ceramic
Engineering
The students of the ceramics depart-
ment are prepared to entertain and in-
struct the crowds in a great many
ways. Continuous shows of the prepara-
Prof. J. J. Doland
tion of ceramic materials, tile pressing,
throwing, jiggering, casting, and finish-
ing will be carried on by them. The
various tests on the finished product
such as impact tests, porosity measure-
ments, shrinkage measurements, ami
others will also be demonstrated. One
of the most important branches of
present day ceramics, metal enameling.
will be completely described and demon-
strated by the advanced students. Metal
enameled U. of I. souvenirs will be
given to all desiring them. In the kiln
laboratory visitors may see jaw crush-
ers, clay tempering, brick making, sag-
ger making, sand blasting, enamel frit-
ting, and kiln and furnace operations.
Other exhibits and lectures of ceramic
materials and products are also to l>e
found.
Department of Civil Engineering
The civil engineers have prepared a
meat many exhibits for the I. S. E. E.
A continuous showing of movies of the
great Boulder Canyon Dam project will
give visitors an excellent idea of this
phase of the civil engineer's work
—
power development, flood control, land
reclamation, and water supply. Several
models of dams and construction pic-
tures have been obtained through the
courtesy of the Bureau of Reclamation
and the Tennessee Valley Authority.
Several bridge models will be operated
and explained continuously by the stu-
dent civil engineers. An attraction that
will interest all will be screen projec-
tion of microscopic views of water and
sewage organisms. Surveying instru-
ments will be explained and demonstra-
ted by students, and visitors will be
given an opportunity to "get the feel"
of a transit. Concrete and stone speci-
mens will be loaded to failure in a
large testing machine at regular inter-
vals. A great many models illustrating
typical problems met with in the held
of civil engineering will be explained
to everyone. All of the laboratories of
the department will be open for inspec-
tion, and certain tests will be run and
explained by students. Laboratories to
be open are, concrete, bituminous, ad-
vanced bituminous, stone, and soils.
Several lectures with slides or movies
will be in progress during tin- entire
show.
Department of Theoretical and
Applied Mechanics
To this department goes the glory of
having the most spectacular exhibit of
the show. Hourly tests will be run on
large concrete columns in the 3,000,-
000 pound testing machine, the second
largest in the world. Previous tests in-
dicate that these columns will come
close to taxing the machine to its ut-
most. Here is a demonstration that no
one should miss. Many other tests of
engineering materials will also be run
by this department on regular schedules.
Welded column connections will be
tested in the 300,000 pound testing ma-
chine, steel rods will be twisted and
pulled to destruction, and mans other
fascinating tests made. In the hydraulic
laboratory, many types of water mea-
surement apparatus will be demonstra-
ted and explained. The flow of water
through glass pipes, water hammer ex-
periments, and many other interesting
experiments await the observers. Model
water turbines encased in glass will lie
demonstrated as will several types of
pumps. Visitors will find any number
of interesting and educational exhibits
in the home of this department, the
Materials Testing Laboratory.
Planners of the Exhibit
Credit for this worthwhile undertak-
ing of the College of Engineering can
be given to no one poison, or group of
persons. The success of the Illinois Stu-
dent Engineering Exhibit, the seventh
open house of the College, is due to the
enthusiasm and energy with which
both the student body and the faculty
entered into it. Many students and fac-
ulty sacrificed a great deal of time so
that the exhibit might be the worth-
while project it is. The committee ap-
pointed by Dean Enger to plan and
supervise the show included
:
Students—Bob Bodman, Walt John-
son, Lou Gibson, Bill Coffeen, Gene
Robertson, Stu Debenham, Bob Bow-
ditch, George Krambles, and Walt
Enger.
Faculty— Prof. R. K. Hursh, Mr. C.
L. Thompson, Prof. .1. .J. Doland. Prof.
E. E. Bauer, Prof. J. Vawter, Mr. H.
N. Hay ward, Prof. E. A. Reid, Prof.
F. M. Porter, Mr. L. D. Walker, Prof.
C. H. Casberg, Prof. D. M. Mitchell,
Prof. C. T. Knipp, Prof. .1. K. Tuthill,
Prof. W. J. Putman. and Mr. W. M.
Lansford.
Prof. J. J. Doland and W. M. Enger
served as faculty and student managers
respectively.
The I. S. E. E. should prove to be as
valuable to the students and faculty as
it is to the outside visitors. Every group
is more or less tied down to its own
particular field, and we are not aware
of the many worth while thing's which
are going' on in other departments. The
show will give everyone an idea of the
work of the College ;is a whole.
College Announces Tentative June List
Senior Engineers Called Outstanding
Lead Previous Glasses in Enthusiasm and Initiative
In Opinion of Faculty
TWO months from now a factory.
which we know as the College of
Engineering, University of Illinois, will
put on the market a product of four
years in the making—the graduating
class of 1935. As in all new products
on the market at present, this group is
far better and more outstanding than
those of previous years.
Four years of instruction, coopera-
tion, and work, supervised by the ablest
of faculties, has resulted in a group of
highly trained, efficient, and competent
young men, ready to sell their services
to the highest bidder.
The scholastic average of the class
is very good, 45 of the men having
averages of "B" or above for the four
year period. Enthusiasm in their scho-
lastic work and in college activities
is also an outstanding characteristic
of this class. Perhaps the fact that
the possibility of getting a job after
graduation is greater this year than
the previous three or four years has
helped to stimulate the class and to
arouse enthusiasm.
When Dean M. I*. Knger was asked
what he thought of the class he said.
"The 1935 engineers have shown greater
initiative and teamwork in the promo-
tion of worthwhile college activities
than any class for many years."
Of the graduating class Professor
Leutwiler of the department of Mechan-
ical Engineering says, "The class num-
bers about sixty men, which is ap-
proximately the same size as the
classes of '32 and '33. but is larger
than the class of last year. The stand-
ard of the class is higher than in
previous years, personality is higher,
and there are more good, men scholasti-
cally than previously. The higher aver-
age is due to the fact that men are
wanted and therefore they apply them-
selves. Representatives of large com-
panies who recently interviewed seniors
in regard to jobs have given the MBs a
high rating."
Professor Doland, Civil Engineering
Department, in his comments on the
class said, "One highly desirable char-
acteristic displayed by the 1935 Civil
Engineering class is its appreciation
and enthusiastic support of those extra
curricular activities which are designed
to develop the professional aspects of
engineering. This enthusiasm is no
doubt due to the high quality of the
leadership and the cooperative attitude
of the individual leaders."
Professor Loomis, Head of the Phys-
ics Department, says of the class,
"There are nine students in this year's
senior class in Engineering Physics
curriculum, which is about the usual
size. As usual this group contains sev-
eral of the best men in the college
from the point of view of scholarship.
and several who have played active
parts in undergraduate activities.
Though it is early to say at this time,
it seems that their chances for em-
ployment ought to be a little better
than last year."
Professor Paine, Head of the Elec-
trical Engineering Department, when
asked about the class, said, "There is
no great change in the size of the
senior class in Electrical Engineering
this year as compared with the past
few years. We have again this year.
several men who give promise of being
graduated this June with Honors, or
with High Honors. A recent survey of
employment among young engineers in-
dicates that there is not an alarming
amount of slack to be taken up before
the graduates of this class will be em-
ployed."
The following is a list of seniors
who will receive their degrees this
coming June, if they successfully com-
plete their work this semester:
Ceramics
Robert Jethro Baker, James John
Theodore, Arthur Edwards Williams.
Ceramic Engineering
John Kenneth Bray, William Weber
Coffeen, Robert Russell Sherrill.
Civil Engineering
Rizal Donalbo Abrina, John Woodrow
Acker, William Francis Barnes, Fred-
erick Battey, James Eugene Brissen-
den, Aubrey J. Brown, John Edward
Burke. Albert Walter Carlson, Jr.,
Robert Fred Christensen, James Gor-
don Clark.
Roscoe Thomas Cook, John Regan
Cullings, Walter Melvin Enger, Eigil
Ralph Fadum, John Reid Fraser, Brad-
ford Alfred Goodenough, Charles John
Harrington, Paul John Hendricksen,
Charles E d o u a r d Hughes, Wallace
Simeon Johnson.
James Edwin Kellogg, Robert Warren
Lake, Benjamin Alfred Lerner, Albert
MacCullough l>evy, Roland Otto Leut-
zelschwab, Newlin Dolbey Morgan,
Frank McArthur Morrow, Lester
Franklin Nixon, Joseph Otto Pokorny,
Anthony Charles Repsis, Sam Charles
Roberts, Elmer Walter Ruhnow.
Max Schlesinger, William Basil Sha-
rav, Howard Walter Skov, William
Henry Solger, Charles Edward Solo-
mon, Edward Stuk, James Charles
Tourek, Arthur Paul Troemper, Ed-
ward Ernes! Varnum, Ramon Franklin
Vogel, Warren Richard Wagner, Frank
Louis Warren. Paul Max Weberling,
Gaylord Donald Weeks, Herbert Carl
Zilly.
Engineering Physics
Henry Louis Gibson, Sylvester Her-
man Hartz. Bruce Adams King, Ner-
val Pressley Millar. Robert Curtis
Retherford, Henry Esco Rhea.
Electrical Engineering
Ralph Emerson Bailey, Charles Riley
Barrick, Robert Donald Besse, John
Lewis Blackburn. Robert Edgar Bod-
man, George Woodrow Bowen, Irvin
Robert Carter, Norman Frederick
Clarke, Harry Han Cooper. Michael
flare Cridelbaugh.
Theodore Kay Frystak, Richard
Henry Gehrer, Richard Harry Giles,
Harold Luke Greene, Stanley Edmond
Grimm, William Clarke Hagey, George
Orville Hessler, Harry Wallace Horn.
Mack Cietus Jones, Harold Herman
Krefft, Edwin Marques LaBaw.
George Wade Ledbetter, Gerald Pres-
ton Lerner, Thomas Howard McCully,
John Allen MeDorman, Stanley Chris-
topher Mader, Marvin Marks, Richard
Maybury. Clifford Nicholas Melzer,
• 'ail Edwin Mortenson, Stanley Arvid
Nelson, Arthur F. Ordas, Arthur LeRoj
Peters, Dallas James Photopulos.
Leo Everett Pigg, Gordon O. Pohl.
Francis Paul Preve, John Robert Pro-
s.k, Edmund August Rehwald. Leslie
Arthur Reinking, John Hudson Riggs,
William Peter Schmitz, Robert Vincent
Shepherd, Richard Louis Shire. Harold
Alvin Smith. Sidney Frank Smith.
Bernard Louis Stone, Arthur Reece
Stover, Albert William Surie, Achalis
Mather- Sutherland, David Evans Turn-
er, Lloyd Jordon Waldron, Alfred Stan-
ley Webeck, William David Weisberg.
Senior engineers will march in a procession such as this when (hey graduate
this coming June.
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General Engineering
Horace Jennings Gaston, Percy Carl-
ton Harnden, David Huston Kirkpat-
rick, William Granger Pitt, Russell
James Whyte,
Mechanical Engineering
Lowell Brown Anderson, John Wil-
liam Bauer, Melville Whitnel Beards-
ley, Wilbur Ward Betts, Andrew Peter
Boehmer, Robert Preston Bowditch,
Carrol Walter Brissenden, Norman Al-
bert Brown, Albert Allen Coe.
Morgan Bennett Corlew, Frank Kent
Dalrymple, Leroy Adamson Dixon.
Julian Lav-erne Dodge, Robert William
Eichenberger, Carl William Ekstrom,
Gordon Faulkner, Paul Przemyslaw
Ficnerski, Albeit William Fischer.
James Francis Fitzgerald.
Thomas Ferguson Fleming, Arvid
Dermot Frautnick, Walter William
Grear, Charles Knight Hedges, Harvey
Paul Hintz. John Frederick Hohenadel,
Walter Allen Johnson, Arthur Frederick
La Force, Robert Frank Lindgren,
John Joseph Linehan, Lewis Sheppard
Met 'hire, Webster Keplinger Mayfleld,
David Kelburg Mitchell.
Charles Arthur Olsen, Edward Joseph
Piwinski, Richard Martin Radl, Clifford
Fred Hansom. Donald Whitaker Loss.
Lloyd Robert Samuelson, Olin Merl
Schneider, Sidney Schnitzer, Norman
Amos Scranton, Irving Hoe Seely,
Bverett Thos. Simonson, Fred La-
Vergne Spalding.
William Randolph Staggs, Ralph
Fletcher Stanford. Clarence Henrj
Stein. Howard William Stettner, Wal-
ter Conrad Strakosh, Keith Neil Swan-
son. Armando Tejada, Myron Lewis
Thomas, Vincent J. Van Meter, James
Austin Vitzthum, William Haul Vlach.
Everett Frank Wagner. Wallace Joseph
Weirich, William James Wright. Atha-
nassius Zafirides.
.Mining Engineering
Charles Chilton Boley.
Railway Electrical Engineering
William Brazitis, Maurice Roderick
Eastin.
Railway Mechanical Engineering
George John Lehnerer, Millard Or-
lando Starr.
Thinking in Wonderland
By PROF. HARDY CROSS
IN 186f>, Charles L. Dodgson wrote,
under the pen name of Lewis Carroll,
that lovable bit of whimsy, Alice's Ad-
ventures in Wonderland. Some children
love it, some are puzzled and frightened
by it ; many grown-ups never tire of
it, many think it altogether silly. If 1
were choosing a companion for a fish-
ing trip, I would want one who liked
Alice.
It is not my purpose here to gild that
refined gold, nor dare 1 venture to sell
it to those who do not like it, though
I would that some who do not like it
were more tolerant of those of us who
do. But Dodgson was a school teacher
and Alice contains many implied com-
ments on teaching and learning. I do
not know that the caucus race had any
pedagogic implications, but it fits very
well as a description of some ideas
extant as to running a university. You
will remember that in the caucus race
they all began running when they liked
and left off when they liked and every-
body won ami they all had prizes; and
surely that sounds rather familiar.
Did you ever start out on an analysis
and have it blow up on you'.' Alice's
rendering of '"Tis the voice id' the slug-
gard" got pretty mixed.
"As a duck with its eyelids, so he
with his [ins'
Trims his belt and his buttons, and
turns out his toes."
The Mock Turtle thought this called
for a bit of explanation especially as
to how he could turn out his nose with
his toes. "It's the first position in danc-
ing." said Alice; but she was dreadfully
puzzled by the- whole thing and longed
to change the subject. Ah, how we d i
long to change the subject sometimes
when we begin to explain. And later
the Mock Turtle said, "What is the use
of repeating all that stuff, if you don't
explain it as you go on?" What a
teacher! What a teacher that!
"Why is a raven like a writing
desk?" Alice believed she "could guess
that riddle." "If you mean that you
think you can find out the answer to
it, you should say what you mean,"
remarked the March Hare. "I do—at
least I mean what I say; that's the
same thing', you know." And that also
sounds mighty familiar to a school
teacher. "You had as well say 'I see
what I eat' is the same as 'I eat what
1 see;" said the Hatter. Professor
Shedd might add "You had as well say
'The rate of change of the shear is the
moment' is the same as 'the rate of
change of the moment is the shear;' " I
believe he often docs remark just that.
"Have you guessed the riddle yet,"
said the Hatter. Alice said she had
not: "What's the answer?" "I haven't
the slightest idea," said the Hatter. An
excellent answer that, a marvelous
answer—sometimes.
Alice apologized because she feared
that she had not quoted "Father Wil-
liam" quite right. "It is wrong from
beginning to end," said the Caterpillar.
I've heard that sort of statement in
technical committees and I've come to
like it; I feel at home with that.
Often—how often—we do not know
where we are going though we are
sure we're on our way. The Cheshire
Cat gave Alice some excellent advice
for such occasions when she asked it
which way to go. "That," said Puss,
"depends a good deal on where you
want to get to." adding that you are
sun' to get somewhere if you only walk
long enough. This gives some hope to
those of us who write; we are sure to
solve some problem if we only write
lung enough and give enough data and
formulas.
At the trial, near tin- end of the story,
the little jurors wrote down on their
slates that some Of the evidence was
"important' ami some wrote that it
was "unimportant." I also have watched
students take notes. The dates given
in evidence they added up and reduced
in pounds, shillings and pence. Think
what those little jurors could have done
with those dates if they had known
moment distribution! In fact the whole
trial gives opportunity for much tech-
nical detail.
"Wrhere shall I begin, please your
Majesty?"
Begin at the beginning." the King
said gravely, "go on till you come to
the end; then stop." But, Mr. Editor,
this little article had nowhere to begin
and now I can't find anywhere to end.
Anyway. 1 can stop.
Triangle Has Highest
Scholastic Average
Triangle, all-engineering social fra-
ternity, topped the AKL's to win first
place in scholarship among: the national
social fraternities on the University
of Illinois campus. The AKL's with an
average of 3.7872 were in second place,
.0842 behind the engineer's mark of
3.8669. With the honor of first place
went the Skull and Crescent award, a
beautiful silver loving cup.
A. E. Schubert, Chem. E. '36. ami I >
K. Harris, M.E. '36 had five point aver
ages for last semester.
Bright Outlook
That times are getting better is borne
out by the records of the Electrical and
Mechanical Engineering- Departments.
which show that more requests for men
to fill jobs have been received this year
than in any of the past five years. In
the period from September 1. HI34 to
March 1. 1935, the M. E. Department
received requests from forty different
industrial organizations asking that
they recommend men for positions with
their companies.
Bach of the three largest depart-
ments of the College of Engineering.
the Civil, Electrical, and Mechanical
Engineering Departments, have con-
ducted employment surveys to give
them information so that they can as-
sist those who are unemployed to find
work. In addition to asking whether
the graduate was or was not employed,
the K E.'s and the M. E.'s asked if
he was satisfied with his job.
Of the 462 questionnaires returned to
the Civil Engineering Department bj
the graduates of the last 12 years, 91
per cent of them stated that the sender
was employed. Out of a total of 275
questionnaires sent out by the M. E.
Department to the grads of the last
five years, only 29 were marked unem-
ployed, or, a percentage of 89.5 were
employed. The E. E. Department rec-
ords for the graduates id' the last three
years indicated that 126 out of ill',, or
a percentage of 86. 1 were working. It
was found in all cases that the unem-
ployment was greater in the more re-
cent graduating classes. Last year's
ceramics engineers are the one excep-
tion; all of them are working. Prof. O.
A. Leutwiler, head of the M. E. Depart-
ment stated that most of the requests
for men stressed high scholarship and
outside activity.
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News of Oar College—
Faculty Attends Meeting
at Purdue
A large delegation of faculty mem-
bers of the College of Engineering at-
tended the first meeting of the newly
formed Illinois-Indiana section of the
Society for the Promotion of Engineer-
ing Education, held on the campus of
Purdue University at Lafayette, Indi-
ana, on April 6. The engineering facultj
of Armour Institute, Rose Polytechnic
Institute, and Purdue were also well
represented.
Judge Sveinhjorn Johnson, University
of Illinois legal counsel, addressed the
group at the morning session of the
meeting. Professors F. B. Seely, .T. O.
Draffin and E. E. Bauer, and Mr. A.
Jorgansen presented papers at the
technical division meetings in the after-
noon.
E. J. Mehren is Speaker at Phi
Beta Kappa-Sigma Xi Meeting
"Those who cry that research has
been the cause of the debacle neglect
the fact that their criticism should be
of the mechanism by which the benefits
Mr. E. J. Mtehren
of science are transmitted," said .Mr.
E. .1. Mehren to the large gathering
that attended the annual spring joint
meeting of Phi Beta Kappa and Sigma
Xi in the University Auditorium on the
evening of March 26. Mr. Mehren.
principle speaker on the evening pro-
mam, spoke on, "The Social Implica-
tions of Research." He graduated from
the University of Illinois with a B.S.
degree in Civil Engineering and lie is
now president of the Portland Cement
Association with headquarters in Chi-
cago.
Following the talk, a reception in
honor of the speaker was held in the
upper parlors of the Women's Building.
Mr. Mehren was the guest of President
and Mrs. Arthur Putts Willard during
his stay in Urbana.
All Groups Very Active
Prominent Engineers
Address A.S.G.E.
Mr. .1. N. Chester. President of the
.1. N. Chester Co., engineers of Pitts-
burgh, will speak to the student
chapter of the A.S.C.E. at 4:00 P.M.
on Monday. April 15, in 319 Engi-
neering Hall. Mr. Chester will talk
and show movies on. "The Problem
of (he Nile." The speaker is among
the very prominent alumni of the
University of Illinois. He graduated
with a B.S. degree in 1891, returning
to get an M.S. in civil engineering
in 1909 and an M.S. in mechanical
engineering in 1911. Mr. Chester has
been connected chiefly with the
waterworks industry since his grad-
uation.
The A.S.C.E. has heen very for-
tunate in securing speakers who are
recognized leaders in the engineer-
ing profession. Among those who have
spoken to the society within the past
two months are Mr. E. J. Mehren. C.E.
'lti. President of the Portland Cement
Association who spoke on, "Experiences
of an Engineering Executive," and Mr.
C. E. Andrews, C.E. '06, Principle
Bridge Engineer of the San Francisco-
Oakland Bay Bridge, who spoke on,
"The San Francisco-Oakland Bay-
Bridge." It was Mr. Andrews' first visit
to the campus since his graduation
twrenty-nine years ago.
The other recent speakers were Mr.
A. P. Greensfelder, President of the
Fruin-Colon contracting company in
St. Louis, and Mr. Lazarus White,
President of Spencer, White and
Prentis, Inc., of New York, and Mr.
J. W. Woermann, Senior Civil Engi-
neer of the I". S. Engineer's Office in
Chicago.
Though the program for the remain-
ing of the semester has not been defi-
nitely fixed, the following men have
expressed a willingness to speak to the
student chapter of the A.S.C.E. if a time
can be arranged that would be conven-
ient for them to come to Urbana: D. B.
Steinman, New York consulting engi-
neer; Montgomery Case, of Modjeski,
Masters and Case, hie.; Ralph Budd.
President of the Burlington Railroad;
Magnus Gunderson, Chief Designing
Engineer for Graham, Anderson, Probst
and White; Lieut. H. F. Falkner. di-
rector of the 1'. S. Waterways Experi-
ment Station; Frank Sheets, Engineer
of the Portland Cement Association; (!.
T. Seabury, Secretary of the A.S.C.E.
Rigid-Frame Investigation
to Begin Soon
Work will begin about May 1st on
Hie construction of two rigid-frame
bridges in the crane bay of the Ma-
terials Testing Lab. The bridges, with
spans of 60 and 9(1 feet, will occupy the
space made available by the removal of
the two massive concrete abutments
which had been there for over four
years. Prof. W. M. Wilson of the Civil
Engineering Department, and Prof. F.
E. Richart, research professor of engi-
neering materials, are in charge of the
project. A series of tests similar in na-
ture to those made by Professor Wilson
on reinforced concrete arches, will be
made on rigid-frame structures. The
tests are to be done by the university
in co-operation with the Portland Ce-
ment Association. Rigid-frame bridges
find a wide application in grade separ-
ation work.
Several days were required to dispose
of the abutments used in the arch in-
vestigation. They were made of heavy
reinforced concrete, standing over twen-
ty feet high. The concrete was broken
into large blocks each weighing thous-
ands of pounds, which were carried by
the crane to the 3,000,000 pound testing
machine to be broken into smaller,
more easily handled pieces. It was then
loaded onto trucks and hauled to the
physical plant to be used as rip-rap.
Carbon Monoxide a Menace
to Drivers
Mr. F. M. Van Devanter, M. E, 'IT.
of the H. L. Doherty & Co.. addressed
the student chapter of the A. S. M. E.
on "Carbon Monoxide poisoning as a
contributing factor in highway acci-
dents," at a meeting on March 6. Ac-
cording to Mr. Van Devanter, eoncen-
trations as small as 3 parts of carbon
monoxide to 10,000 parts of air will
cause dizzyness, headaches, and im-
paired judgment after two hours. A
concentration of S parts in 10.000 will
cause collapse in one hour and death in
two hours. He explained that it was
the smaller concentrations which were
perhaps the more dangerous because,
without his realizing it, the driver's
judgment is impaired, and he becomes
a menace not only to himself, but to
everyone in the vicinity.
Mr. Van Devanter and his associates,
with the aid of the state police, stop-
ped and tested numerous cars at ran-
dom in (he eastern states. He said that
if his percentages were applicable to
cars all over the country, there are a
million cars on the road today that
produce dangerous percentages of car-
bon monoxide inside the car. He char-
acterizes them as "A million accidents
looking for a place to happen."
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New Diagrams in Hydraulics
Laboratory
The workings of the hydraulics lab
have been made very much clearer to
students and visitors by the addition of
seventeen working drawings of the ap-
paratus contained therein. The diagrams
are attractive^ colored cross-sectional
Prof. Fred B. Seely
drawings which show in careful detail
the exact operation of the apparatus
over which they are hung. They were
drawn and mounted in wooden picture
frames by F. E. It. A. workers. The
addition has proven of great value in
helping- the students visualize what is
going on within the piece of equipment
that they are using'. According to Prof.
I<\ B. Seely, head of the T. & A. M. de-
partment, ours is the only hydraulics
laboratory in this part of the country
which is so equipped.
Cast Iron Pipe May be Tested
Here this Summer
Dean M. L. Enger attended the sec-
tional meeting of the committee on
Specifications for Cast Iron Pipe at
New York on April 2 to April 5. He is
chairman of the sub-committee on met-
allurgy. I 'rocesses and Tests.
Extensive physical tests on the prod-
ucts of several cast iron pipe manu-
facturing companies will probably be
started this summer under the direction
of Dean Enger and Mr. Lansford of the
T. & A. M. department. Some of the
tests will be carried out in the Ma-
terials Testing Laboratory, but the ma-
jority of them will be run at the foun-
dries where the pipe is east. This will
effect a saving in the cost of handling.
VNLi
WAV
Senior Civil Banquet
Probably one of the most unusual
banquets in the history of the Depart-
ment of Civil Engineers was held April
11 by the seniors and faculty. The af-
fair degenerated down into an exclusive
senior-faculty banquet through no fault
of the committee. They issued an invi-
tation for any and all to come— at prices
ranging from five to twenty-five dol-
lars. Unfortunately, for the committee,
no one accepted their kind offers.
The banquet, held for the purpose
of organizing the senior class into an
alumni group and getting better ac-
quainted with the faculty, copied Hues
I>ong by having every person present
a guest of honor. To promote better
acquaintanceship, everyone was re-
quired to change tables between each
course of the three course dinner. The
dinner progressed smoothly except for
a few minor and several violent out-
bursts on the part of the guests of
honor. True to their promise, no speech
lasted more than three minutes—few
that long after the guests hail entered
into the spirit of the thing.
Students entertained the faculty, the
faculty unwillingly entertained the stu-
dents. Students showed the faculty wnat
the faculty looked like, the faculty what
the students looked like. Matches ex-
ploded, plates jumped, gum cracked,
glasses dribbled, silverware vanished,
bells rang, and a good time was nad
by all before this dinner was over. The
closing shout was, "Another like it be-
fore graduation." Students Clark, Fad-
um, Weeks, Johnson, and Enger took
all responsibility for the affair.
Civil Engineering Inspection
Trip
A visit to places of interest in anil
around Chicago, starting about May 1,
is the tentative plan for the annual A.
S. c. E. inspection trip. The results of
a questionnaire filled out by Junior and
Senior members of the student chapter
of the A. S. C E. indicate that about
eighty men will make the trip. Prof.
J. J. Doland and Prof. T. C. Shedd of
the Civil Engineering Faculty will ac-
company the students. The proposed
schedule includes visits to the Chicago
Bridge and Iron Works, the Illinois
Steel Company's rolling mill. The Amer-
ican Bridge Company's fabricating shop,
the Southwest side sewerage plant, the
Jefferson street intercepting sewer, and
either the Chicago Avenue Tunnel or
the Chicago Tunnel Company's tunnel.
To be eligible for the trip, students
must be members of the A. S. C. E. at
least a week before May 1. and must
have a senior or junior standing in
the University.
i "jpv ^fO *
q*T?m
• Civil Engineers
jusl after emerg-
ing from Chicago
water tunnel dur-
ing (heir inspec-
tion trip last year.
This year's trip
will include a sim-
ilar trip under-
ground except, the
answer to a stu-
dent's dream, the
inspection will be
made "under pres-
sure."
Coal Short Course to be Held
Here in June
Advance indications are that about
400 will attend the second annual short
course on coal utilization, to be held
in the Transportation Building on June
11, 12 and 13. I>a.st year, representatives
came from twelve states to attend the
course.
One of the primary objects of the
short course is to present in a non-
technical way. technical information
pertaining to the efficient utilization of
coal which will be of value to those en-
gaged in all phases of the coal industry.
Many men, prominent in the coal in-
dustry, will address the short course
dining the three day session. Present
plans include sessions on preparation
and treatment of coal, utilization of
stokers, and retail problems.
Prof. A. C. Callen, head of the depart-
ment of Mining and .Metallurgical En-
gineering; D. R. Mitchell, assistant pro-
fessor of Mining Engineering: Prof. O.
A. I.eutwiler, head of the Department
of Mechanical Engineering; and Prof.
A. P. Kratz. research professor of Me-
chanical Engineering, make up the com-
mittee which is completing arrange-
ments and formulating a program for
the short course.
Prof. Moore
T. & A. M. Department Studies
Effect of Weather on Rails
The effect of cold weather on rail
steel is being studied by the T. & A. M.
department as a part of the extensive
"Rails Investiga-
tion" which has
been in progress in
the department for
over four years.
The work is spon-
sored by the Amer-
ican Railway Asso-
ciation and the As-
sociation of Manu-
facturers of Steel
Rails. It is under
the direction of
Prof. H. F. Moore.
Two theories have
been advanced as explanations of the
fact that more rail breaks occur in cold
weather than in warm weather: (1)
the stiffer roadbed and the resulting
stiffer track in freezing weather is sub-
jected to heavier blows by the wheels
in passing over irregularities in the
track, and (2) The steel is more brittle
when it is cold than when it is warm.
The two theories are not mutually con-
tradictory since both effects may be
present.
The first theory was put to test on
the P.. & O. tracks near Dayton, Ohio.
The effects of wheel loads of different
magnitudes and moving at various
speeds were recorded by very accurate
extensometers attached to the under
side of the rails. The vibrations were
scratched into a moving piece of steel
by a diamond tipped recording arm on
the apparatus. The records were then
transformed in terms of stress. Prof.
H. R. Thomas was in charge of these
stress tests and some evidence of in-
creased rail stress in cold weather has
been found.
The second theory was tested by H.
B. Wishart and Boone who spent four
months this winter at Wright Field
leal- Dayton, testing steel in tension,
impact, and repeated stress. These tests
were performed on testing machines
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in the government's cold room in which
temperatures of as low as 40 degrees
below ero fahrenheit can lie maintained.
Hue lo the extremely cold temperatures,
the men were only allowed to stay in
the room lor thirty minutes at a time.
They wore fleece lined leather flying
suits anil hoots and their goggles were
electricallj heated to reduce frosting.
Tin' results of the tests are now in
the process of reduction by the T. & A.
M. department and some evidence of
enihrittlemcnt under reduced tempera-
tures has been obtained.
Honoraries Announce
New Members
Each semester, the engineering hon-
orary fraternities select the outstanding
scholars of the junior and senior classes
ami extend to them, invitations to loin
their organizations. That the spring
elections have been held is borne out by
the number of ribbon bedecked engi-
neers who can be found dashing around
the campus with pens and signature
books in hand. They have proven by
their work at the university that they
possess excellent character, keen minds,
and unquestionable integrity. The or-
ganization and their new initiates are
as follows
:
Tan Beta Pi (all-engineering) E. I".
Carter. Kns. Thy.; C. G. Talbot, E. E.;
G. I.. Jeppesen, C. E. ; D. D. Streld. M.
E. ; J.H. Stein, E. E. ; R. C. Hierony-
mus, C. E; A. E. Bitter, C. E.; R. C
Pitney, E. E. ; W. G. Johnson, M. E.
;
J. D. Taylor, C. E.; W. J. Wayne, G.
E. ; D. K. Harris, M. E. ; P. S. Gray,
E. E.; E. C. Robertson, Min. E.; C. H.
Pippin, M. E. ; E. A. Post, E. E. ; P. M.
Weberling, C. E.
( lii Kpsilon (civil engineering) A. E.
Bitter, J. E. Buck, J. G. Clark, P. M.
Weberling, R. C. Hieronymus, F. Rue,
K. K. King.
Kta Kappa Nu (electrical engineer-
ing) E. A. Post, C. G. Talbot, G. P.
Kntrikin, R. C. Pitney, W. H. Spangler,
W. A. Depp, J. E. Burgess, R. Jensen.
Pi Tan Sigma (mechanical engineer-
ing) A. P. Boehmer, N. A. Brown, W.
H. Collison, J. F. Fitzgerald, C. B. Gra-
ham. C. J. Herrick, J. W. Harrington,
J. W. Luce, R. P. Lynch, J. E. Mc-
Mahon, L. Silverman.
Keramos (ceramic engineering) C. B.
Clark, D. E. Turner, N. Schoeppel, J.
Stevens, Jr.
Junior R.O.T.C. Officers
to Spend Six Weeks in Gamp
Sixty-three students of the College of
Engineering, junior members of the R.
O. T. ('. Brigade, will spend a six weeks
training period in army camps this
summer. They will report for duty on
June 1 l. Tin' camp period is a pre-
requisite for obtaining a commission in
the Organized Reserves upon gradua-
tion from the university.
Camp Custer near Battle Creek, Mich-
igan, drew most of the officers of the
R. O. T. C. Brigade who are going- to
camp. The engineers, cavalry and in-
fantry will train there. The signal corps
and the coast artillery will encamp at
For) Sheridan on the shores of Lake
Michigan north of Chicago. The field
artillery will go to Camp McCoy at
Spai'ta, Wisconsin.
Those going to Camp Custer are: W.
E. Black, J. w. Boyd, .1. K. Brinker-
hoff, S. N. Daniels, It. A. Duncan. P.
R. Paris, w. A. Farley, l.. a. Heffing-
ton. ( \ I'". Heinig, W. E. Hendricksen,
T. S. .lohanson. R. J. Johnson, R. B.
Jordan, I'. J. Kunzer, K. (',. La Baw, I..
M. Moore, C. B. Namenski, C. A. Pippin,
c. L. l'ruitt. G. w. Reynolds, W. .1.
Sent. is. c M. Slaymaker, C. J. Smitt-
kamp, L. T. Stoyke. E. M. Voile, W. O.
Wigginton, C. I'. Rover, and R. V.
Shepherd of the Engineer unit, and J.
D. A merman, H. L. Frank. J. G. Junius,
I.. A. Spires. A. Reichmann, and M. J.
Shroyer of the Cavalry. H. Bodnar, W.
H. Dean, P. G, Gray, F. R. Inskip, P.
A. Lamphier, P. E. Laub, F. A. Mira-
monti, H. J. Nagle. E. E. Olmstead, E.
A. Post, P. G. Stier, K. C. Suhr, and J.
N. Schmid, of the Signal Corps, and N.
K. ('arson. E. W. Dietterle, C. Lerner,
H. K. Nagle, R. S. Shelden, and S. ('..
Tillitson—of the Coast Artillery, are the
men going to Fort Sheriden. W. H.
P.ixby, M. M. Tatge, J. L. Brown. W. H.
Farimond, J. M. Hodden. H. A.
Schwartz, P. T. Talbot, and K. Spreng-
ling are the Field Artillery men going
to Camp McCoy.
Faculty Members Attend
A.R.E.A. Convention
The College of Engineering was well
represented at the annual convention
of the American Railway Engineering
Association held in Chicago from
March 12 to 14. The three days were
largely taken up by a program of com-
mittee reports.
Among those who attended are Prof.
W. M. Wilson, member of the commit-
tee on iron and steel structures; Prof.
A. N. Talbot, chairman of the commit-
tee on track stresses; Prof. H. F. Moore,
of the rails investigation committee;
Prof. J. Vawter. of the masonry com-
mittee; W. A. Oliver, of the wooden
bridges and trestles committee, and
Prof. E. E. King, of the committee on
the economics of railway location. Prof.
Hardy Cross, member of the masonry
and iron and steel structures commit-
tees, did not attend the convention.
Chemical Engineers Active
The A. I. Ch. E. has had two very in-
teresting speakers in the past two
months. Dr. S. S. Kistler, of the chem-
ical engineering staff, and Mr. Forrest
Anderson, of Chicago. Dr. Kistler gave
a lecture on heating, cooling and mix-
ing equipment, illustrated by slides fur-
nished through the courtesy of Dopp
Manufacturing' Co. Mr. Anderson, chair-
man of the committee on unemployed
chemists and chemical engineers in the
Chicago area, and also a member of a
similar national committee of the Amer-
ican Chemical Society, spoke to the in-
stitute on a "Resume of the Employ-
ment Situation."
On April .") and 6, the chemical en-
gineers took an inspection trip to the
western part of the state and to St.
Ixmis, Mo. They visited the plants of
the Illinois Glass Works and the West-
ern ("art ridge Co.. of Alton, the Mon-
santo Chemical Co., of East St. Louis,
and the Anheuser-Busch Brewery of St.
Louis.
Prof. D. B. Keyes, head of the Chem-
ical Engineering Division, will attend
the annual meeting of the A. I. Ch. E.
which will In- held in Wilmington. Dela-
ware on May 13,-17, 1935.
Engineers Lose Rifle Meet
Tin- (engineering Corps Rifle Team,
coached by Lieut. R. K. McDimough.
lost to tin- Rose Polytechnic Institute
i. .mi in an R, < >. T. ( '. rifle match held
here on March 9. The Lose nun were
victorious by a 1785 to 1717 score. The
Ave highest scores on each side were
counted in determining the winner.
H. E. (leoke, winner of the freshman
Chi Kpsilon award and one of the six
men to make 'A" freshman basic mili-
tary grades, was high man for Illinois
with a score of 353. The other engineers
who fired in the match are T. S. Johan-
scn, R. V. Shepherd. A. Sharav. R. < >.
Lin tzelschwab, C. I. Purdy, S. C. Rob-
erts, and W. B. Sharav. The team was
organized especially for the Rose match.
They will shoot in the American So-
ciety of Military Engineers' competition
sometime before April PL
Further Tribute to
Dean Milo Smith Ketchum
In the last issue of the Illinois Tech-
nograph appear a few tributes to the
late Dean Ketchum. from a few of his
friends in the professional world. At
this time we print several other tri-
butes from men who were good friends
of his, and who share with us a great
feeling of loss at his passing.
Dr. J. L. Savage, chief designing en-
gineer of the U. S. Bureau of Reclama-
tion ; "Dean Ketchum's passing will
mean a gnat loss to- the University of
Illinois, to the engineering profession
and especially to his hosts of friends.
Very few men win such high honor and
respect among their fellowmen as has
Dean Ketchum. It is of course due to
his scholarly mind, his great personal
attraction and his close application to
the problems in hand."
Mr. Herbert S. Crocker, consulting
engineer, Denver. Colorado: "In my
many years of business and social con-
nection with Dean Ketchum, the quali-
ties that made the greatest impression
upon me were his thorough and practi-
cal knowcldge of the technique of his
profession. 1 had the highest respect
for Dean Ketchum's ability and hon-
esty ol purpose. Hi- possessed m the
greatest degree the quality of loyalty
to his friends. I always had a feeling
of security in the thought that I could
count upon him for support in any
emergenc] that might arise. I was verj
fond of him and in his passing have
suffered a great loss."
Mr. All. irt Reichmann, assistant en-
gineer, American Bridge Company;
"Dean Ketchum has distinguished him-
self both in teaching and in practical
engineering, and has made valuable
contributions to engineering' literature.
He was a pioneer in engineering' re-
search in the United States, in which
work he has achieved renown. He was
always kind and affable, and considerate
of all with whom he came in contact."
• WHO'S WHO IN ILL
• C. A'. Hedges
• Pete Pakutinsky
• Viti Van Meter
C. K. HEDGES has been chosen by the boys in the
M. E. dept. to lead the A. S. M. E. as president for
the coming semester. C. K. is strictly a business man
who does not waste words, but believes in coming to
the point immediately. Every question is expected to
receive a direct answer, and in return his answers are
concise and quite to the point—so much so that it is
rather hard to ascertain just what sort of a fellow he
is. However, with his business-like manner, he certainly
should be successful in finding the position he desires
after June 12. At present he is also a member of
Pi Tau Sigma.
PETE PAKUTINSKY is that quiet fellow in the
C. E. dept. with the unassuming manner that belies
his prowess as a member of Kenney's powerful and
aggressive team, the Varsity Wrestlers. Pete was out-
standing last year, receiving his letter for his efforts,
and this year has been more prominent than ever. He
is also a member of the Tribe of Illini. Pete is a
rather good looking fellow: strictly lacking that pugilistic
expression which is considered a part of a matman's
assets. So far Pete has certainly not suffered for this
loss it it may be considered a loss. Pete was winner re-
cently of the Conference championship for his weight,
and was elected to captain next year's wrestling team.
VI N VAN METER is one of these people that
seem capable of holding about every office of importance,
and doing it successfully. At present, he is outstanding
as president of the senior class. Aside from holding
this office, he is a member of the Tribe of Illini. Ma-
wanda, Pi Tau Sigma, and Scabbard and Blade. He has
his letter in football and track, and in the military
dept., he holds the commission of a 1st Lt. He is regis-
tered in M. E., which is considered a fairly hard course,
hut work and lots of it seems to be Van's desire. We
stand in awe.
Over at the Gym where the clash
of foils may be heard, S. H. Hartz may
be found in the thick of the fray. At
present, he is acting' captain of the
fencing team, having- already secured
one letter in that sport. He is a mem-
ber of the Tribe of Illini, and presi-
dent of Scimitar. Aside from his ability
in fencing", he has been out for soc-
cer. He is registered over in the engi-
neering physics department where the
fellows study problems from the theo-
retical standpoint.
Frank Morrow is a man of no
mean ability, holding office in three
of the four organizations of which
he is a member. He is recording
secretarj of Tau Beta l'i, and presi-
dent of the Civil Eng. honorary,
XE. He is a captain in the engi-
neering corps, and in T. X. T.,
is both local and national secretary.
He is also a member of the A. S.
C. E. which is the one organiza-
tion in which he does not hold
office. How the C. E.'s ever passed
him up in that society is a puzzle.
Frank has had practical experi-
ence in the state Hwy. Dept. as a
rodman and at presenl is instru-
ment caretaker at the Surveying
Bide.
In his freshman year at Illinois, C.
H. Stein went out for Phi Eta Sigma,
and upon making- that society was not
satisfied until in
later years he ac-
complished the feat
of also becoming a
Tau Beta Pi, in
which organization
he is employed as
secretary. Being a
I
good M. E.. he is
^^H S^k I also a Pi Tau Sig-
mw ^t I ma, and a member
}m U I of the A. S. M. E.
y J^ | Evidently he be-
lieves in giving- all
his attention to one sport which is
baseball, having played on the team
back home at Sibley, 111. Now that
the spring- season is here, he should
be in his element, watching the activ-
ities of the major leaguers. During the
past epidemic of colds, measles, etc.,
he had the bad luck of obtaining a
severe cold, and went so far as to lose
his voice over the matter. At present
he is convalescing, and will soon lie
able tn once more appall tin- instruc-
tors and fellow classmen with his new
and amazing- theories—if a scarlet fever
quarantine doesn't prohibit.
Another one of these fellows that
has the mark of an honest nature
is Winnie Black who is treasurer
of T. X. T. In his freshman year
Winnie became a Phi Eta Sigma
man, and since then has been
working hard to remain a credit
to thai organization. Over at the
V. M. ('. A. Winnie is known to be
somewhat of a social lion, taking
part in the activities that (he "Y"
boys indulge in. Winnie is at his
best in sports where he caii play
as an individual and not as a part
of a team. He has gone out for
intramural track.
Not believing that it is best to go
into a definite type of engineering,
Dave Kirkpatrick has chosen the course
of a General Engineer where he can
survey the entire field. Dave is quite
thorough in his investigations though
as he is a member of both the A. S. C.
E„ and of the A. S. M. E. He has
been the prexy over at his social fra-
ternity, Chi Beta, and at present Is
vice-president of Theta Tau, and a
Scabbard ami Blade man. In the mili-
tary dept. lie is a captain in the Coast
Aieiiierv division, and outside of school
spends part of his time in doing out-
side reading on aeronautics.
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Herb Frank •
C. M. Squarcy •
Stan Mailer *
STAN MADER is the new president of the
A. I. E. E. Evidently the boys in the electrical engi-
neering dept. want their leaders to be men of noted
scholastic ability as Stan is Master of Initiation of
Tail Beta Pi, and is also an H. K. X. Over at at
Triangle, the boys have intrusted him with their finan-
cial interests as treasurer of the house. His main inter-
ests lie in the line of electrical engineering although he
spends part of his time over at the Armory as a 1st
Et. of the Signal Corps, and the small amount that is
left is taken up with handball, basket ball, and tennis.
Apparently Sat. eve is the only time left for Urbana,
although this is purely a guess.
C. M. SQLTARCY will be the first engineer to
graduate from the University under the new Metal-
lurgical Curriculum. He has shown marked interest in
this work through his articles in the publication, Min-
ing and Metallurgy, and by his work in assisting in re-
search with Prof. Smith. He holds the office of secre-
tary of the A. I. M. E., is chairman of the award
committee of T. N. T., and is a Mu Pi Sigma. His
commanding personality is well in evidence as a 2nd
Lt. in the Engineer Reserves. When not in uniform,
he is an exceedingly likeable fellow and one that has
and holds a great main' friends.
HERB FRANK, as Jr. Editor of the Illio is at-
tempting to prove to those south of Green St. that engi-
neers are actually capable of holding an office that does
not involve the use of a set of tables or a slide rule.
Over at Phi Epsilon Pi, he shows his judicial ability as a
member of the executive council, and does his part
to add to the honors of the house as a Sachem man.
In his freshman year, he was on the frosh swimming
team, and since then has entered in the intramural
contests. He is also a Cavalryman in the advanced corps,
and a member of the A. S. C. E.
VV. It. StaggS is a man with a
purpose. Sometime around Oct. of
next fall he intends to depart for
Kelly Field where he will take up
his duties with the U. S. air force.
And while he is held there, he is
seizing every opportunity to become
acquainted with army life as rep-
resented on the campus. He is
vice-president of T. X. T., a mem-
ber of Scabbard and Blade, and a
major in the Engineer's corps.
His freshman year was spent at
North Carolina.
Another engineer undaunted by the
demand for time in studying, has found
it possible to go out for varsity foot-
ball. G. Faulkner is the engineer and
in addition to his varsity playing, has
been in both intramural football and
track. He is an M. K.. and is a member
of I'i Tau Sigma, and the A. S. M. K.
The advanced corps men in engineering
must have slipped during registration
as Gordon is a 1st l.t. in Cavalry, and
is now engaged in enticing new fresh-
man engineers into the mounted unit.
Believing that a good future lies in the
study of refrigeration, In- is majoring
in that subject at present. We hope he
takes his cold air studies far from here,
the climate is bad enough now.
Over in the E. E. dept., Wes Eddy
is showins' a great deal of interest
in radio as a member of Synton, and
in possessing a
short wave station
at home. While not
workins with his
main interest, he
has found time to
become a Phi Eta
Sigma, a member of
Phi Alpha Chi, and
corresponding sec-
retary of Adelphic.
His musical talents
have been in evi-
dence in the con-
cert band where be is adept in the use
of both the clarinet and the sax. His
hobbies are music and radio which
shows a certain amount of thorough-
ness in a nature that will both work
and play at the same thing. Even
back in the old high school days, Wes
was a member id' the band, the orches-
tra, and the Radio Club. Before that
we aren't sure, but there seems to be
a strong possibility that he indulged
in I he harmonica while still in the
cradle. W'es claims no interest in ath-
letics, replacing it by hard concen-
trated study on the academic side.
John Bauer is one of those luckj
fellows who in the advent of not being
placed in his Held upon graduation, can
go to work in his dad's company where
lie lias already been employed. On the
campus he is a member of Pi Tau
Sigma and the A. S. M. E„ and in
addition holds the office of president of
Tbeta Tau. He is interested in intra-
mural wrestling and hockey which take
up his time in the line of sports, al-
though be claims interest in all. He is
also a member of the A. S. H. & V. 10.
which, in case it is new to you, is the
American Society for Heating and Ven-
tilating Engineers.
Of all Die dangerous sports to he
engrossed in. E. E. Varnum seems
lo have chosen the most deadly
which is thai of shooting. As a
member of I he Kille team, hi' has
seemed his varsity letter, and has
also entered on the intramural
team. Me is a member of Phi Eta
Sigma, T. N. T, X. E. and the A.
S. ('. E. Over at I'ni Hall he was a
soph, manager in the Star Course,
and farther south, on Armory, he
has secured his commission as 'nil
1,1. in the Eng. Reserves. Although
the use of the title seems to be
his main interest in sports.
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Campus Snapshots-
Tl k >Si-: militarj men don't seem to
have a helluva lot of faith in their
younger cohorts. The other day after
an hour of map reading in one of the
second-story classrooms of the Armory,
Captain Matthews ordered all hands
off the tables while he checked the
number of scales before dismissing
i he class. «'an it be that the Engineers
are becoming in a class with the light-
fingered gentry?
* * *
After observing an evening of that
stiff-legged jig-hop as demonstrated by
Lyman Moore and Marjorie Voigt, both
Ceramics '36es, at St. Pat's Ball, one
is inevitably forced to the bitter con-
elusion that perhaps Darwin didn't
tell all he knew.
Can you imagine a bunch of over-
worked (?) engineers trying to escape
quarantine? Neither can I. but hark
ye: When Ted Hackett, M. E. '37 of
the Triangle house was hauled away
to the hospital on the morning of
March 17, the brethren called forth
a dozen or so ingenious schemes calcu-
lated to prevent the placing of the
house under quarantine. Picture if you
can the lusty sighs of relief when
Ted's affliction was pronounced Ger-
man measles, with no consequent quar-
antine.
* * *
Bob Collignon '.'i7 besides being one
of Bodman's celebrated Roojahs, has
his own theories about the co-eds of
Illinois. It seems he doesn't approve of
them, and imports his own variety from
Gibson City. Personally, a little of this
farmer girl stuff goes a long way. Stu
Dcbcnham of the Ceramics Department,
imported from Danville for St. Pat's,
as he has been known to do for other
important occasions.
At last it has been
done. Forty men have
slaved for four years to
give to you loyal readers
the biggest surprise of
your college careers.
Yes, I know it's hard to
believe, but these super-
men have been on the
job night and day. And
are they proud of their
result? They do feel am-
ily rewarded for all that
labor, for you see, my men have final-
ly succeeded in getting a picture of a
Champaign virgin! isn't she cute?
;= *
Paul Talbot 'hi;, who is a Ceramist
ami a Kappa Slg equally, was the
cause of that house falling under the
quarantine. Paul is now in his sixth
week al the hospital and doing verj
well, thank you. I wonder how it would
be to miss out on six weeks of school
right in the middle of the semester.
If he can make a recoup, he's a darned
good man.
* * *
Stanley Griffin, Cer. E. '31 max be
pretty proud of his long sideburns, but
to most of his associates, they're a
royal pain in the neck. They won't
tell him, so I will (not being his best
friend). Maybe this will have tin- de-
sired result before force becomes neces-
sary, boys.
* * *
According to present dope, Ralph l.a-
Baw, Phy. '3« and E. M. Voile, C. E.
'3(j are saving their pennies for a
Model T Ford to use this summer while
incarcerated at Camp Custer. The cut
shows haBaw's mental picture of old
Lizzie taking the sprint into Battle
Creek for a pleasant evening with
Michigan's co-eds. Don't forget, boys,
how easy a Model T can throw a rod
or bust a shoe, but far be it from ye
Ed. to discourage you. They ought to
do a good taxi business at that, though ;
because there seem to be a good many
other engineers who are in sympathy
with their idea of a good way to
spend an evening. Better get back to
camp for that eleven o'clock bed check.
"Yin" Van Meter, C. 10. '35, and in-
cidentally President of ye honourable
class of Seniors, seems to be romanti-
cally inclined when in the presence
of his O. A. O. from dear, old Kappa
Alpha Theta. Don't blame you a bit,
Van.
* * *
Chuck Barrick, M. E. '35 is one of
the mainstays of the Field Artillery
corps of comedians. After the Retreat
formation a couple of weeks back.
Major Burnell addressed our Charles
thusly, "Barrick, what's the idea of
chewing gum while you're marching
in the parade?" Came forth this bril-
liant reply, "Well, Major, 1 have 1"
keep in step some way, don't I?"
* * *
Murmurs of amazement have reached
the ears of your scribe. It seems
that one Danny Dippold (no offense
intended to the rhyming propensities
of the beloved Kipling), who happens
In be a Junior C. E. is very, very
fond of his sleep. As your correspondent
understands it. said Danny practically
lives in the comfortable arms of Mor-
pheus ami still manages to secure a
lot of grades well above the average.
Last year in- was vitally interested
in the young lady at the switchboard
(somebody ought to write a song about
this) at the Women's Residence Hall.
Tins year, however, his interest in the
speaker sex has so far remained a
mystery, probably to himself as well
as to his friends, faithful scouts tell
ne he is an ix | ii it in the use of the
transit, ami can lay out a right -nl'-waj
for a railroad before the average C. E.
an gather up his traps and soliloquize
over a tentative expense account.
* * *
Hex Neweiimb. Cer. E. 'Mil says that
his dramatic ability (so-called) is in-
fectious. By wax of proof, lie eit'S
the faultless performance given by his
slide-rule in the mini Theatre Guild's
production, Amain.
-* * *
W. ( '. Dowers in
the C. E. Depart-
ment is an ex-Ap-
napnlis man who has
"^- 1W0I given up the sea in
preference to the
more normal life of a
civil engineer. Word
reaches the reporto-
rial ear that a few C. E.'s are getting
ready to take out for the deep waters
if the course gets any tougher. Bowers
doesn't seem to be much troubled,
though, as his grades are among the
highest. He considers transferring to
M. E.. but I guess that's just another
case of jumping out of the frying pan
into the fire.
* * *
One of the snooping brethern noted
Tom Scholes '37 a few nights ago in
one of Hanley's booths with Roberta
Elvis, Alpha Chi Omega. That's not
so strange, but the fact that neither
of them uttered a word during twenty
minutes of minute observation seems
to be quite paignant, especially when
one is familiar with the usually loqua-
cious Tommy. Can it be that our
friend came out second in a battle with
the lady fair?
Bill Raddatz of Sigma Nn fame has
been seen continually in some of his
favorite haunts of late. Bill is one of
these boys who NEVER studies, yet
manages somehow to stay in school.
Perhaps it's that winsome smile. The
cut shows Bill deep in a tough case
(of Scotch).
I '.nli Johnson "Iti must get a kick
nut of his C. E. course under Prof.
Vawter, because he asked a question
after tile bell rang tile ol luf liny. Pete
Pakutinski, who was all set to leave,
gave Johnson a disgusted look and
linked him in the ribs. Pete just looked
soil nf foolish when Prof. Vawter
asked him if In- wanted Johnson to
shut tip just so he could get out of
I lei e.
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It's an ultra-short wave radio telephone antenna—before being raised above the
dunes of Cape Cod. CL For some years, Bell System engineers have been studying ultra-
short waves. They have developed automatic transmitters and receivers which may be
connected with regular telephone lines at points far from
central offices. They hope such radio links will be useful
in giving telephone service to points difficult to reach by
usual methods. C The installation on Cape Cod—which
is now undergoing service tests— is ju^t one more example
of Bell System pioneering in the public interest.
Why not
telephone home one
night each week? Bargain
rates after 8:30 P.M.—
reverse the charges if
your folks agree!
BELL TELEPHONE SYSTEM
THE RIGHT ANCLE
Farewell
For the present senior staff
ol the Illinois Technograpli
this is the last issue. It is dif-
ficult to face the completion ol
an activity which has been as
pleasant and instructive as tin-
editing and managing of this
magazine has been. We will
miss the last minute rush of trying to get the magazine
out on a certain date and we will miss the main
pleasant personal contacts we have made through our
work. And it will indeed be a strange feeling to have
nothing to do but study for the rest of the semester,
strange, but highly necessary if we are to be attired in
cap and gown this coming June.
All in all, this last year has been a great source of
satisfaction to us all. This year's student leaders have
seen fit to go on with the revival of student interest in
college activities that last year's class started. The suc-
cess of their efforts are attested to by the highly success-
ful Engineering Smoker and by the very obvious suc-
cess of St. Pat's Ball. The Illinois Student Engineering
Exhibit comes as a climax to the efforts of the Engi-
neering Council. And the Council will end the year
with a far better financial standing than it had at the
beginning of this year.
With such a background to build upon, the leaders of
next year should have but slight trouble in placing
the activities of the Engineering College on an even
higher level than they attained this year. We will be
watching and hoping that such will be the case. To our
classmates and to the classes that follow we wish every
success. May you all live a happy and prosperous life.
Recovery
Have you heard these state-
ments that are so frequently
made: "What's the use of
working hard on this work?
/ / T\r^^ When 1 graduate I'll only be
^^^\t^. walking the streets looking for
_JR _^^L^Be^ a job." It voices the present
—^"-I^^^^^^^- attitude of the college man who
actually wants to get a thorough knowledge of his cur-
riculum, but opposed by overwhelming odds in the last
few years, has been so discouraged that his initiative
and ambition have been lost in an atmosphere of doubt
and fear. The main incentive, a good job with an
actual return of dividends for his four years of concen-
trated effort, does not seem to exist anymore. He has
become so battered down with depression talks oyer
the radio, from printed material in the papers, and from
the sight of his friends once in a financially sound posi-
tion, and now perhaps desparate to get common necessi-
ties, that he has actually given up all but slight hope.
In this attitude lies his trouble. If he'd only take
courage, and realize that the black cloud of depression
and unemployment has started to pass over, he'd be able
to pick up his books, and start with renewed vigor to at-
tain the success he once visualized for himself.
While he has been thinking of how new depressing
conditions have arisen, he has neglected to see how the
usually normal conditions have been changing as the re-
sult of time alone. .And this change has brought about a
relief for those depressing conditions. He and we have
been blind. We have all seen the one issue alone, and its
importance has been so great that it limited our scope,
and as a result we could not see the relief waiting for us
just outside. Now however some have seen it, and are
already starting to change their old course into the new
one. They our men of forethought, seeing an opportunity
that they are seizing upon before others even know exists.
So don't be caught far behind the new advance, and
bemoan the fact that you couldn't see the change. Change
your thinking now to a constructive purpose. Think out
how your interests actually do run, and then is there a
new field that may include these interests. There will be.
M.I'.'s, C.E.'s, E.E.'s, and so on, all can find and soon
will, a new opportunity to use their knowledge acquired
in their curriculum as the backbone to solve new and im-
pending problems of a rapidly advancing world. S( )
LETS GO FELLOWS. Opportunity is knocking right
now and here is our chance.—R. N. W.
Inspection Trips
The arrival of warm
weather with its inevita-
I hie supply of spring fever,
reminds us that it is near-
ly time for the annual
crop of inspection trips to
blossom forth. Each year,
Several groups on the En-
gineering Campus cut
classes for two or three
days to go in search of practical applications of the
theory that they have been trying so hard to absorb.
These cuts, however, are among the very few that the
faculty unanimously agree are wan anted.
The very fact that inspection trips are supported, and
in many cases, sponsored, by the faculty would indicate
that they are not without considerable merit. Enough
was thought of the idea to lead most of the departments
of the College of Engineering to include a senior inspec-
tion trip in their regular curricula. The need for cconomv
on the part of the students during the last few years lias
made it necessary to discontinue the courses. Now, par-
ticipation in inspection trips is optional in nearly every
case.
lequired or optional, an inspection trip is an experi-
ence that no student of engineering should waive. There
can be no doubt that a student in a design course, for in-
stance, can do a much better job if he has a picture ol
what he is designing, clearly in mind. Many questions
arise on an inspection trip which would ordinarily prob-
ably not be brought up in class. All in all, it gives the
student a much better understanding of his subject.
The items of fellowship and fun are too important
to be overlooked. The last mentioned calls for no fur-
ther discussion. Here is a chance to really get acquainted
with your fellow students and with the facultj members
who accompany the group.
From the aforementioned benefits, it would seem rea-
sonable to conclude that the student should most certain
I participate in inspection trips if lie is financially able
io do so.—W. E. H.
16
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Hints for the Job Seeker
w
Why Engineers
STAY HOME
By COUNT SCREWLOOSE
IT WAS not until after the Editor of
tin' Technograph (who is a fraternity
brother of mine) asked me to investigate
the question of "Why Engineers Staj
Home" that 1 realized how hard it is
to get a job in this crazy World. I
found out why they stay home too. It
is because they don't 'get jobs. Not that
all of them stay home however. Some
of them are needed by industry. And
some know how to show industry that it
needs them. But that is getting ahead
of my story.
1 happened to choose a good day for
my investigation when I called on Mr.
Meenan of the Hot Spark Electric
Company. The newspapers had come
nit with the announcement that they
were hiring electrical engineering grad-
uates for the up-swing of their business.
After convincing Mr. Meenan that I was
not looking for a job and explaining
my mission. 1 was able to obtain the
rare privilege of sitting in on some of
his interviews.
Can't Use He-men
The first fellow to come in looked as
if he just got over a strenuous six
months bout with sleeping sickness. The
bug must have bitten him with his
boots on too. That is. not the bug had
boots on but the graduate who looked
as if he had slept all six months witli
his clothes on. or rather the clothes
1. 1.. ked as if they had slept six months
Willi the graduate Several days growth
of tough looking chin cactus added to
die he-man effect.
Mi. Meenan told him in less than five
minutes that there were absolutely no
jobs available and dismissed him. This
action, following the newspaper storj
seemed surprising to me. I put it down
to tie- fact that perhaps Mr. Meenan
did not care for he-men.
No Charity Bureau
The next man to enter seemed ob-
sessed with the idea that he deserved
a job because he had worked his way
all through school. He had not had
much time to study but he had a wid-
owed mother if that would help any.
What the interviewer said kindly, im-
plied unkindly that his company was
running a competitive business in a hard
World and not a charity bureau. The
applicant was eased slowly but surely
out of the picture. Wait a minute, I
don't believe it was a picture. No, it
u as a door.
What made me think so was because
another man came through it and one
comes through doors but not through
pictures. This man was neatly attired
to the point of sartorial arrogance.
While Mr. Meenan was searching for
his application he read all the mail on
the desk. Then lighting- a cigarette he
proceeded to state that his pleasing
personality made him ideal for produc-
tion sales. Ho knew an awful lot of
words and used all of them.
The Interview
Vocabulary Counts
Vet Mr. Meenan used only IS words
and won. I c did them—"A good
salesman has to show that his sales-
goods are good, not say they are good.
Good morning."
That fellow's vocabulary was exten-
sive in comparison to the next man who
seemed to know only two words, yes
and no. He let Mr. Meenan do all the
talking. Pretty soon the interviewer
spoke to the man in his own language
—
"NO!"
"Mr. Meenan." I asked, when the man
had left, "what do you look for in an
engineering graduate as a prospective
employee?"
Man Must Sell Himself
"Well, Count, I want a man to sell
himself. To do that he must show
mentality, maturity, mechanical inge-
nuity, and miscibility."
"Exactly." 1 said.
"I judge his mentality by reasonablj
good grades; his maturity by a modestly
confident approach and a few questions
about company; his mechanical inge-
nuity from professional recommenda-
tions and any problem in his field upon
which he has worked; and his miscibility
from his activities. In short, I look for
a man who has demonstrated in his
college years those qualities that will
fit him for the engineering profession."
I took my leave from Mr. Meenan at
this juncture because I wanted to take
it around to Mr. Challeman of the Alice
Blue Gowan Machinery Company. Mr.
Challeman was just going to lunch
when I got there and he invited me
along.
"Say Count," he said, "I ran into a
case the other day that might interest
you. A graduate in M. E. came to me
for a start as a corporation lawyer. He
had not taken any law, not even some
of the engineering law courses. He told
me that he knew a corporation lawyer
back home in l'aduca that started out
without any law. 1 told him that 1
knew 150 corporation lawyers that had
some law when they started. He argued
with me—me who trains our corpora-
tion lawyers. Well, I didn't hire him."
"Mr. Challeman, what do you look for
in a prospective engineer?"
Salesmanship Again
"I want a man to sell himself. To do
that he must show mentality, maturity,
mechanical ingenuity, and miscibility."
"Precisely," 1 said.
"I judge his mentality by grades;
his maturity by a modestly confident
approach and his questions; his me-
chanical ingenuity by his past work;
and his miscibility by his activities.
In short, I look for a man who has
demonstrated in his college years those
qualities that will fit him for the engi-
neering profession."
Having obtained the information I
was seeking I went to New York to see
Mr. Anderson of Warping Brake Cor-
poration. He was on his way to a con-
vention in Europe but he granted me a
few moments' audience in the cabin of
his liner before he sailed. In response
to my query as to what he looked fm
in a prospective engineering employee,
he answered:
Reporter Catches On
"I want a man who sells himself.
One who shows mentality, maturity,
mechanical ingenuity, and miscibility."
"Absolutely," I said, "you judge his
mentality by reasonably good grades;
his maturity by his approach, his me-
chanical ingenuity by his recommenda-
tions and his miscibility by his
activities."
"Marvelous. Count, how did you
know? You see then, in short that 1
look for a man who has demonstrated
in his college years those qualities that
will fit him for the engineering pro-
fession."
As I took my leave away from Mr.
Anderson I resolved to sit in on all
the interviews I could and try to see
an actual demonstration of mentality,
maturity, mechanical ingenuity and
miscibility. I was not so lucky at the
Mudlark Brick and Tile plant. Here
is a sample interview
—
quoted here not
to throw mud at the Ceramists but to
illustrate a typical unprepared interview
as done by hundreds of graduates.
Mr. Clay, just returning from lunch,
asked the first applicant where he came
from.
"A few miles southwest of Chicago."
Upon further wasteful questioning
the man admitted he came from Peoria.
which is what he should have confessed
in the first place.
"What branch of Ceramics are you
interested in?"
"Oh—anything as long as it is Cer-
amics."
"Why do you believe your course has
suited you for a job as a ceramic
engineer?"
"Well—I guess it teaches you all
about Ceramics."
Third Lunch the Hardest
"Why do you want to work with the
Mudlark Companj '.'"
"Well because they hire an awful
lot of Ceramists."
"Do you know how the photo-cell and
Stokes' law have been adapted to the
determination of particle size?"
"Er—we had something about par-
ticle size in Ceramics ."m but—
"What salary do you expect?"
"I figured I ought to get HO dollars
a week."
"In what position would you like to
be in ten years from now?"
"Oh—I'd like to be a Ceramic engi-
neer."
Doubtless this was the reason why
he had taken up Ceramics. The con-
versation became desultory (only more
so). Mr. Clay seemed anxious to term-
inate the interview but the man from
Peoria didn't take the hints that tilled
the air. Finally Mr. Clay asked to be
excused to go to lunch and told him
that he would let him know if anything
turned up. I asked Mr. Clay as 1
turned up my collar to leave:
"Mr. Clay, before you partake of your
—ah—second lunch, could you tell me
what you look for in a prospective
engineer?"
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"That. Count, will be my fourth lunch
if I take it. Let's see, l look for a man
who sells himself. < me with mentality,
maturity, mechanical ingenuity, and
miscibllity."
"What an original aggravation of
attributes, Mr. Clay!"
"Yes, Count, and I'm even more
original in how I judge those qualities.
Mentality by grades; maturity by ap-
proach; mechanical ingenuity by past
work; and miscibility by activities."
'•In short. Mr. Clay, you want a man
who has demonstrated in his college
years those qualities that fit him for
the engineering profession."
"Exactly, Count."
A Salesman Applies
While I was in this part of the coun-
try I decided to drop in to see Mr.
Statton of the F. E. R. A. Vaccum Tube
and Radio Corporation. He permitted
me to listen-in on one of his inter-
views. It seems that an electrical
engineer from Illinois was the next man
up for consideration. Mr. Statton
asked him
:
"What particular branch of electrical
engineering are you interested in?"
"In the simplification of present tele-
vision apparatus to make it available
for the public."
"Why do you believe your training
has suited you for a job as an electrical
engineer?"
"Because I have become familiar with
the phraseology and entities used in
electrical engineering. I have learned
the fundamental laws of electron emis-
sion and flow. I have been trained to
reason things out ; so that I believe I
can apply these laws to television prob-
lems. And because I have had enough
laboratory experience to enable me to
do my own experimenting thereby
proving to myself I like this work and
also proving to my instructors that I
am suited for such work."
"Why do you want to work with the
I". E. R. A. Company?"
"Because 1 believe you are leaders in
the field in which I am most interested."
"What in your opinion is the most
outstanding recent advance in tele-
vision?"
"The application of electron multipli-
cation to image scansion. Does your
company do any experimenting along
those lines? I have tried out an appar-
ently new method of distilling the
cesium on the tube walls. Do you give
graduates an opportunity to do their
own research?"
"We find it best to let them assist
in the laboratories first. However, a
man who shows ability is given a
chance early. What activities did you
participate in at school?"
"1 was President of Synton. And as
a member of the A. I. E. E. was business
manager of the Electrical Show."
"What salary do you expect to start
with?"
"Enough to live on respectably as an
employee of your company with raises
according to my abilities."
"All right. Report for work to Mr.
Farmington in the research laboratory
on next Monday. I'll tell him to expect
you as his new assistant."
The Illini left happily.
So did I.
MR. GHU HITS THE TRAIL
Discovers Faculty's Secrets
By ED HONG '37
EXPERIENCE strange feeling re-
cently on special duty for Hon
Technograp. See faculty men at play.
Faculty men in office and in class very
fine but faculty men in gardens,
movies, and cyclone cellar, horse of
fancy color.
"Get big story," say editor. "Unravel
lives of rare species to public gaze."
"OK, I think," say Clin, seize bicycle
and depart.
Come presently to home Prof. Oscar
Adolph Leutweiler, Chief Mechanical
Engineer, Tin Pennsylvania ave. Dis-
mount several blocks away, for sleuth-
ing purpose. Approach house sideways
from rear like star- reporter.
Chu slip to backyard fence, see prof
stand in doorway, gaze at remains of
garden.
"Very sad, make garden die," say
chu, for start conversation. Imagine
prof surprise see worthy student eye
peering through knot hole in fence.
"Very sad." he say and sit on old
box.
"Desire interview for respected Tech-
nograp," say Chu.
"Delighted," say Prof Oscar, giving
rye smile.
"You have favorite flower?" Chu start
off smartly.
"My garden for vegetables." famous
engineer rebut.
"Vegetable can be quite bad," say
Chu. "How about other relaxative?
Vmi take sports?"
"Baseball is favorite," Professor re-
port, carefully, "but prefer part in
audience. (Mad to hunt and fish, but
generally lose card game at hunting
lodge."
Moment later, mounted on rusty bi-
cycle, rush away search second cross
section.
Find Dean Jordan practicing up with
lawn mower on side walk. Dean meat
man. Partner in firm of Enger & Jor-
dan.
"Working hard," reporter inquire
brightly? "How about rest period and
intermission."
Dean stunned by sudden voice look
up. Technograp observer sitting con-
veniently in tree. He say, "Yes, work
pretty hard, keep garden and lawn
Class A-1 all time."
"Flora and fauna not bad for de-
light of nature," Chu venture.
"Roses and tropical fish my choice,
those category," Dean unfold. "Animal,
vegetable, or mineral also good game."
"See baby truck on street." say Chu.
"sign say moving picture and dance to-
night. What about favorite movie
shows?"
"Not much," dean dissolve. "1 see
two. three pictures per academic school
year. Perhaps. David Copperfleld, Will
Rogers, George Arllss."
Chu drop from tree, catch bicycle and
depart. Ride down Busey street, cross
Green, but stop by red light on short
line track. In no time engine come by,
Prof Everett Edgar King. Railway Civil
Engineer, maving handkerchief from
cab. Chu leave bicycle and mount to
cab.
The Alan at the Throttle
"You got class card this course'.'" say
i ransport.
"Desire change subject," Chu relate.
"Plenty noise up here this point de-
parture."
"Plenty noise,' say Hon Prof E.E.,
wiping coal out of eyes. "But good
place for reading magazine." He point
out idle in coal bin, one car rear.
"Hm," say Chu. "see here Civil Ens,
Bus Week, Eng Ed and etc. You drive
team hobbies, relax two ways same
time."
"Correct," say Prof. "Better than
read in automobile. In that case extra
driver needed. This way road is smooth,
no company to talk, reading and riding
100 percent."
"This company glad to remove self
from scene." say Chu, dropping from
engine as it slow down after hitting
cow. "Gives much pleasure walk home
from buggy ride."
Look around and find self in open
country near airplane field. Big plane
warming up. Chu approach.
Chu Takes to the Air
"Hello," say cheery voice, and up
from hole in top of ship pop Prof John
Kline Tuthill. Electrical Engineer.
"Come along. I give you lift."
t£0
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Unfortunatelj parachute drop In Bone-
yard. But ill wind blows and Chu wipe
water from eyes to find self sitting in
stream looking up at Prof Newton Ed-
ward Ensign, busy man in Theoretical
and Applied Mechanics, who have
brought family for picnic outing.
On the Banks of the Boneyard
"Wr\ clever, these Chinese," say
Prof. Ensign. "You care for peanut
butter or hot dog sandwich."
"Put aside potato salad." say Chu.
"Prepare for recount follies and foibles."
"It is Ions story." man of learning
rejoin. "< >n dark and stormy night,
longer ago than 1 care to state, 1 was
born."
"Pardon strange interlude." Chu in-
terrupt. "Desire only know latest fol-
lies. You bring party here escape from
crowd'.' Vou enjoy people, automatic
mixer?"
"Yes." reply engineer. "I like people.
We have fine friends and enjoy same.
If friends willing to stand by while
smoke from this pipe cloud up, good;
sure sign of happy time."
"How about fishing'," Chu dig in.
"I used to fish in Colorado," saj
Boneyard guest, "but now prefer staj
home and fish for foreign stations on
radio. Like flowers, and like travel
One time 1 went museums, cathedrals.
art galleries, of course that was when
1 was in Oxford; now getting old and
do most of travel in National Geo-
graphic .Magazine and Zane Grey West-
ern stories."
"Western stories good substitute foi
art gallery," Chu pont out. "Speak of
Oxford, have some of shoes by same
name wish to have reclaimed."
Prof choke on layer cake at this
point so Chu take departure. Accumu-
lation of" faculty news now becoming
stupendous and colossal, Chu reflect as
he mount steps to home of Prof.
Thomas Clark Shedd, Structural Engi-
neer.
He Sees All, Knows All
Prof Shedd not at residence but chil-
dren and dogs announce coming-.
Chu open door. and admit same.
"Please sir, you give interview to
Technograp reporter," say Chu. takinu
hat and gloves.
"Very good, my man." say Mr. Shedd.
"Send the light of the press to in>
study."
"Here is self-same reporter." Chu
reply. Prof Shedd bow and both takes
seats on staircase.
"You like work in garden," Chu re-
quire, writing briskly on sleeve of cuff.
Prof Shedd give wink. "Why you
think I stay at office until 6 o'clock,
time to wash up for dinner?"
"Consider question answered," say
chu. "You like games?"
"Chief delight sit on bridge and throw
stones in water," say Hon Shedd. Also
like read Lit Dig, Scrib, Harp, and
newspaper this community and Chi-
cago"
•I see you are great help around
house,," say Chu. "Jack for all trades;
fix property just like fix garden."
"Marvelous, Mr. Watson," say Prol
Shedd.
"Name not Watson but Khan." reply
this pei son cleverly. "Khan Chu, he
see all and know all."
Just then dinner bell sound.
'Excuse please," Prof say. "I go
indulge iii favorite hobby."
"Corn beef and cabbage." say Chu.
grasping nose on way out.
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TICKET SELLER NEWCOMB
FOUR HUNDRED and fifty pleasure
seeking student engineers discarded
their slide rules on the night of March
16 to escort the girl of their choice
to the increasingly popular engineers'
dance, St. Pat's Ball. Without a doubt
the dance was one of the most suc-
cessful and enjoyable affairs of the
year. It was unanimously agreed that
it was a huge social success, and Boh
Rowditch, chairman of the committee,
reports that it was equally successful
financially.
Prom the moment the affair began
until it came to a reluctant end, the
collides were delighted by the melodi-
ous music offered by Joe Chromis and
his orchestra. Popular Johnny Davis
was guest conductor for the evening.
Adding to the enjoyment of the eve-
ning was the fact that the crowd
was just the right size to comfortablj
till the floor. At no time during the
evening was it so crowded as to make
dancing difficult.
The high spot of the evening was
the crowning of (Me Schneider as St.
Pat. He was elected, in a close race,
by the popular vote of the ticket
holders. The crowning ceremony was
under the capable direction of Prof. J.
.1. I Inland, who, being a genuine Irish-
man, expressed great grief at the selec-
tion of a "Schneider" as St. Pat. Prof.
Doland read the now famous poem
"Erin (!o Bragh," written last year
especially for this event by Prof. J. S.
Crandell. <>li'' was presented with a
green robe and a slide rule scepter. His
date. Miss .lane Beck, was given the
ho of placing the crown on his
brow and proclaiming him St. I'at II.
(Hie, an ME, was successful over: Bruce
Kins:, Eng. Phys.; Mo Starr, Ry. Eng.;
Bob Shepherd, E.E.; Elmer Kuli-
now, CE; and Kuss Sherrill, Cer Eng.
Another high spot on the program
was the presentation of the Shamrock
Quartette, composed of M. O. Stan-,
Wilson Domaus, Wayne Heyer, and
Sandy Milburn. They entertained the
crowd with the singing of "Danny Boy."
Their accompanist was the mechanical
engineering piano player, Keith Swan-
son.
The patrons and patronesses were
present throughout the major part of
the dame President W illard was ac-
companied by Aliss Betsy Boss, nice,
of Mrs. Willard. Bean and .Mrs. M. 1..
lamer, and Bean and Mrs. II. II. Jor-
Olie Schneider Elected 'King' at
St. Pat's Ball
Record Crowd Quits Work to Attend
Highly Successful Dance
don were the other patrons who were
present to enjoy the dance. Dean Enger,
when speaking of the dance later,
said that the committee was to be
congratulated for their highly success-
ful affair, and expressed the hope that
such dances could be continued in the
future. Dean Jordan said, "I hope to
see more St. Pat's dances here in the
engineering college, and would like to
see it supported by the entire engi-
neering student body."
The unusual program, designed and
planned by Lou Gibson, proved to be
very popular, so popular in fact that
they were all gone but a few minutes
after distribution began. They were
long and slender with the likeness of
a slide rule printed in green on the
cover. The inside pages, of Irish green,
were devoted to an explanation of the
reason for the dance, the dance pro-
gram, and a listing of the patrons and
patronesses and the committee. "St.
Patrick is the patron saint of all engi-
neers, for the legend of his driving
the snakes out of Ireland is a sym-
bol of the engineer's attack upon the
dark forces of civilization."
The decorations that Stu Debenham
provided were all that the committee
had promised. Most impressive was the
beautifully lighted bandstand. The back
of the stand was composed of several
panels, alternately lighted orange and
green. In the center was a picture of
an Irish dancing couple. Six large
chandaliers were suspended over the
dance floor and decorated with appro-
priate green Irish scenes. The edge of
the balcony was hidden from view with
a strikingly beautiful covering of white,
black and green. The decorations were
well harmonized and all joined together
to transform the gym annex into a
beautiful ballroom. Howie Blue planned
the decorations, and directed their erec-
tion. Those not on the committee who
helped with the decorations were: Bill
I'arrimond. Tom Herrick, Bob Shep-
herd, \V. K. Mayfleld, P. .1. Hendrick-
sen, and <i. D. Weeks.
The end of the room was occupied
by a large and spacious lounge, and
proved to be one of the most popular
spots on the floor. Twenty comfortable
davenports invited the tired and the
not so tired to pause and rest. For those
not lucky enough to get to the daven-
ports in time, the usual seating ar-
rangements had been taken care of.
Another innovation that proved to be
fairly popular was the setting up of
five card tables for anyone that might
wish that form of entertainment.
As the dancers were leaving after
an evening of pleasure, they were met
by a slight flurry of snow. Most of
them remembered the snow storms of
the 1934 St. Pat's Ball and wondered
if perhaps this wasn't the beginning
of a new tradition—a snow storm with
each dance. Unfortunately neither the
weather man nor Admiral Byrd sup-
plied snow for the reproduction this
year of the snowman who stood in
front of Engineering Hall so long last
year advertising- the dance.
Capable Rex Newcomb took over the
thankless task of watching over the
ticket sales. Walt Johnson and Boh
Bodman distributed the tickets far and
wide, and are to be congratulated on
the results of their efforts. Men, not
on the committee, who sold ten or
more tickets include: A. L. Siegrist,
Al Levy, Bob Shepherd, Bob Baker.
Herb Zilly, Don Haake, Irv Carter,
Tom Scholes, W. E. Hendricksen, W.
A. Phyrr, C. W. Ramsey, and Bill
Karrimond.
The dance was planned and arranged
by the following men: Boh Rowditeh,
chairman: Bill (ofl'een, arrangements;
Walt Enger, advertising; (iene Robert-
son, orchestra; Stu Debenham, decora-
tions; Lou Gibson, program; and Rex
Newcomb, Bob Bodman, and Wall
Johnson, tickets.
I Mil' Schneider, jusl alter I he crowning ceremony performed by Miss Jane Beck
and Prof. J. J. Doland.
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Correspondence Education
University Offers Mail Courses
By A. M. LEVY, '35
it ASSIGNMENT twenty done. If I
** mail this less hi tonight, it will
ho in Urbana tomorrow roming, and
back tu tin- liy next Monday. Then I
will know whether tin- ace'eration
nf that block in problem three was
l'. i rt. per sec. per sec. or 6.3 ft. per
sec. per sec
An odd way tu do your dynamics?
Ves -unless you are taking your T.A.M.
2 by correspondence.
Or .lid yon know that T.A.M. 2 is
taught by correspondence? Hid yon
know that twenty-four courses in en-
gineering, ami fifty-four courses in
non-technical subjects, are offered by
tho Division of University Extension,
which celebrated its first birthday in
February with a total enrollment of
over three hundred students? Did yon
know that thin- are sixty universities,
including Indiana, Pennsylvania, Cali-
fornia, Wisconsin, and our own Illinois,
that have followed this idea, pioneered
by the University of Chicago in 1893,
of teaching by correspondence?
How do courses taught in residence
and courses taught by correspondence
compare? The material offered is identi-
cally tin' same. The same texts an'
used. Insofar as the regular faculty
docs the teaching the instruction is
tlie same. The essential difference is
that while the correspondence student
may have to develop his persona] in-
itiative farther and depend more on
himself, he is deprived of the incalcu-
lable benefits of direct contact with
the instructor, and classroom discus-
sion. With engineering courses in par-
ticular it is almost an absolute neces-
sity that the correspondence student
already have a fair knowledge of the
subject, if he is to enjoy any real
success in the course.
However, the courses offered serve
several specific uses. High school stu-
dents who cannot enter college imme-
diately after they graduate may con
thine their education through corres-
pondence work, earning credit appli-
cable toward an academic degree. Per-
sons who are not high school graduates
may enroll in certain of these courses
and earn credit which can he applied
toward meeting some requirements for
entrance to tin- University.
If yon or I had to leave college tem-
porarily we could continue our work
through correspondence and progress
io« aid graduation. » > i perhaps five or
ten years after we graduate we might
desire guidance in some individual
study, and find that one or several
of these courses would just fit our
special needs. This latter idea of adult
education, without any particular refer-
ence to college curricula, is one of the
important aims of the Extension Di-
vision.
To obtain college credit for a course.
the student must pass a final exami-
nation proctored by some person ap-
proved by the Director of the Univer-
sity Extension. Only those courses for
which the student has received a grade
of "C" or higher can be counted to-
ward graduation. The final examination
mark determines the grade for the
course, even though each lesson may
be yiven a grade by the instructor.
Credit gained in these courses, up
to a maximum of sixty hours, may
be applied toward graduation. In the
lirst semester as a resident student a
grade of "C" or better must be made
in at least three quarters of the
courses taken. Only undergraduate
courses are offered, and no credit for
courses in the graduate school may
be obtained.
Tlie cost of the courses is five dollars
pel- credit hour, plus tile cost of the
books and materials used by the sty-
dent. The University and the students
each pay their own postage.
More detailed description of these
courses, which are listed below, may
be had by writing to Dr. It. B. Browne.
Division of University Extension, 112
University Hall, Urbana, Illinois, (x in-
dicates "Extension.")
Civil Engineering
x20a— Highway Construction— :s credits.
Tuition $15.00.
x60 —Bridge and Building Construction
—3 credits. $15.00.
xiil —Structural Stresses— 1 credits.
$211. (K).
x68 Theory of Reinforced Concrete
2 credits. $10,110.
Theoretical and Applied Mechanics
\l Statics 2 credits. $10.00.
x2—Dynamics :: credits. $15.00.
x3—Resistance of Materials— :t credits
$ir..oo.
Miscellaneous Required Courses
\.': Hygiene and Sanitation- 2 credits.
$10.00.
x2—College Algebra :: credits. $15.00,
x I—College Algebra—5 credits. $25.00.
xl—Plane Trigonometry - 2 credits.
$10.00.
x6—Analytic Geometry -- ." credits,
$25.00.
xl—Rhetoric— 3 credits. $15.00.
x2—Rhetoric— 3 credits. $15.00.
Electrical Engineering
x.'ai — Electrical Power Equipment I
credits. $20.00.
General Engineering Drawing
xl—Elements of Drawing - I credits.
$20.00.
x2— Descriptive Geometry— I credits.
$20.00.
xl—Advanced Drawing -- 1 credits.
$20.00.
x7—Architectural Projections 2 credits,
$10.00.
xS—Architectural Projection (con't.) 2
credits. $10.00.
Mechanical Engineering
x —Steam Power Plant Engineering
(credits. $20.00.
x17
—
Mechanical Refrigeration — 3
credits. $15.00.
x28 Heating, Ventilating, and Air Con-
ditioning I credits. $20. nil.
x31 Mechanics of Machinery -
credits. $2.".. 00.
Railway Engineering
x 3—Locomotives 2 credits. $10.00.
x -I— Locomotives (con't.)— :: credits.
$tr,.oo.
x2.ri—Railway Development— 2 credits.
$10.00.
x(il— Electric Traction— 3 credits. $15.00.
Mining Engineering
x 2—Mining Principles 3 credits. $15.00.
Physics
x la—Theory of Mechanics. Heat and
Sound—3 credits. $15.00.
x lb—Theory of Electricity, Magnetism.
and Light—3 credits. $15.00.
{UFKIN TAPES and RULES
FOR EVERY MEASURING REQUIREMENT
All standard patterns, including those designed especially for
Engineering and Surveying, Mine Work and Construction.
All Are Reliable and Durable
Send for Catalog
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News of Scientific Achievements
Important Discoveries and Advancements Made
The "Bluebird" Establishes
New Speed Record
Sir Malcolm Campbell reeentlj estab-
lished a world's record at Daytona
Beach, Fla., of 276. 816 miles per hr.
in his racing car, the 'Bluebird." The
overall dimensions of the car is 339x38
Inches, and weighs over 5 long tons.
It was designed !>> R. A. Railton
and built by Thompson & Taylor,
in England.
The "Bluebird" luis several outstand-
ing features. The body is completely
streamlined with air for cooling radia-
tors taken in through a slot in the nose
which can be closed during1 the timed
mil, to reduce resistance. Pneumatic
brakes in addition to the regular wheel
brakes are provided in the form of
Baps just off of the rear which may be
raised by a vacuum cylinder and which
increases both resistance and traction.
The power plant is a 12-cylinder super-
charged Rolls-Royce developing 2500
h. p. Each rear axle shaft is driven
by a separate pair of bevel gears.
I lual tires are used at the rear.
T.V.A. Hits Legal Snag
The broad issue of the right of the.
government to engage in business in
competition or cooperation with private
industry came to a point of definite
action when .Judge W. I. Grubb of the
district court of Birmingham, Ala., ren-
dered a decision stating that the sale
,,f electric energy by the Tennessee
Valley Authorities was ill. -gal. The
suit was brought againsl the TVA by
preferred stock holders of the Alabama
Power Co. which had previously trans-
ferred certain transmission lines to the
authority.
Judge Grubb declared that in its sale
of TVA power the government stands
as a proprietory utility in that it is
not merelj disposing of surplus power
I, nt it is manufacturing power with
the intention of selling it, which is
unconstitutional. TVA and 1'WA with
it will appeal. This means six months
to a year of uncertainty unless the
case is put directly into the supreme
court. .Meanwhile Judge Grubb's re-
straining order restricts TVA operation
in tin- power selling field.
This decision throws in jeopardy the
whole government plan, including the
Northwest development, the Federal
Housing Administration, the TVA, and
reaches out to the proposed St. Law-
rence project. The plans of He ROOSO-
velt administration to widen govern-
ment powers and to set up as TVA
a "yardstick" for power sales will de-
pend on the final decision of this case
World's Deepest Water Bridge
Larger than any like construction
project ever undertaken by man the
S.in Francisco-Oakland Bay bridge is
being speeded to completion. When at
last the 15,000,000 persons and 5,000,000
automobiles transported each year by
ferries begin to move across the struc-
ture they will enjoy the distinction of
riding over the world's longest and
highest above-water bridge, supported
by piers sunk deeper than any hereto-
fore poured under water.
The bridge is being constructed bj the
California Toll Bridge Authority as a
state enterprise at a cost of $77,000,000.
Construction work started in July 1933
and will be complete by August 1936.
Thi' design of the bridge consists of
a double decked roadway, each being
58 ft. wide. Its length will total 8 1-4
miles, including approaches. From Kin-
con Hill. San Francisco, it will extend
to Yerba Island, bridging a 10.4.10 ft.
expanse w-ith twin suspension spans.
These suspension bridges will clear the
water by 180 to 214 ft., more than
adequate to permit passage of the
largest vessels. Traffic will cross Yerba
Buena island through a steel and con-
crete lined tunnel, 76x58 ft., which is
claimed to be the world's largest bore,
and would permit a four-story building
t,, 1,,. towed through it upright were
it not for the double deck construc-
tion. From Yerba Island the bridge
proceeds to Alameda county, this sec-
tion including a cantilever type span
over the shipping lane which is 1400
ft. long and clears the water by 185
ft. It is exceeded in length only bj
the Firth of Fourth and Quebec bridges.
I'ers for this section were constructed
in water SO ft. deep.
The super structure involves a $20,-
000,000 United States Steel Company
order, said to be the largest ever
placed.
World's Largest Hangar
Completed
The Navy's new home for airships
has recently been completed at Sunny-
vale. Cal. It is said to be the world's
greatest in respect to buildings, living
quarters, etc. All the experience gained
in years of experimentation al Lake
hurst, N. J., was drawn upon in creat-
ing this new home, the total cost of
which was $5,000,000.
Outstanding among the buildings is
the- giant hangar thai was primarih
constructed to house the dirigible "Ma-
eon," which recently floundered off the
Pacific coast. Reputedly the largest
building existing without pillars or col-
umns, it boasts more than 300,( SQ.
ft. of floor space. It is 1111 ft. long. 300
ft. wide, and 194 ft. high, or about
Hie equivalent of a building four city
blocks long and sixteen stories high.
Similar in appearance to the famous
construction hangar at Akron, Ohio,,
the Sunnyvale hangar has a large
orange-peel door at each end. thus
permitting the dirigible to leave the
structure through either doorway.
Automobile Sales Rise
The automobile industry continues to
improve its manufacturing activities in
regards to that of past years. March
assemblies are estimated at 475,000
units. The first quarter total will be
around 1,073,000 or 49 per cent better
than the corresponding period last year.
and about the same as the production
rate in 1930.
One of the major features brought
out by the 1935 car is the all steel top
used on General Motors and Hudson
automobiles. Unlike the knee action
which increased the cost of making a
ear $12 to $22 the turrent top is less
expensive than the old fabric top.
Large Turbine Units
The Allis Chalmers Mgn. Co., Mil
waukee, Wis., recently held "Open
House" and acted as host to over 30,-
000 visitors. Among the various units
on display were four of the world's
largest hydraulic turbines ever built,
11."..mill h.p. units for Boulder Dam.
Each turbine was designed for a nor-
mal flow of 2,600 cubic feet of water
per minute and to operate under a
maximum head of 529 feet. The main
shaft is 38 inches in diameter and ovei
26 feet long. The intake is 10 feet in
diameter.
Another enormous piece of equipment
was the 80,000 K.W., 1,200 pound, 92:.
degree V, reheat turbine designed for
the Port Washington station. Its over-
all length including generators and
exciters is 96 feet.
•
The cl.ml.le suspension span of the San Francisco-Oakland Kay crossing as it will appear
when completed.
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Boulder Dam Goes to Work
Boulder Dam has gone to work. On
February 1st the largest gates were
closed and the normal flow of the
Colorado River began to be stored be-
hind the dam at the rate of 5,000 cubic
feet per second. At this rate there will
1 nough water to begin the gener-
ation of power by the middle of 1935
and to supply thousands of irrigators
in Imperial Valley with adequate water
for the next growing season. The com-
plete power plant will not be completed
until 1940. The storing' of the water in
the reservoir has begun 2% years
ahead of schedule.
To date $94,660,000 has been appro-
priated for the structure. Work has
progressed smoothly, and since the.
summer of 1034 has continued day and
night. < >n February 22, the last of the
3,200,000 cubic yards of concrete re-
quired to complete the foundation which
covered a quarter mile curve. 660 yards
wide at the base and 727 feet high, was
poured thus finishing the basic struc-
ture of the largest dam yet raised by
man.
New Diesel Development
Arouses Attention
A new Diesel racing mark of 125.065
m. p. h. was set recently at Daytona
Beach by Dave Evans piloting a Wau-
kesha powered car. Recent achieve-
ments in the Diesel field has finally
succeeded in focusing public attention
on the oil burners, although to the
industry at large the rapid advances
in the field during the last three years
have been a continual source of news.
There are now about 800 trucks and
bus.s in use in the United States
which are equipped with oil burning
motors, it is estimated. And according
to C. I). Cumins of the Cumins Engine
Co.. it is planned to market a Diesel-
powered passenger car also this year.
In the tractor field the oil burners
have been widely used for several
years. About 00 per cent of all heavy
duty tractors being built by Cater-
pillar are equipped with Diesels. Cleve-
Carver's
Clothes
Shop
Quality Men's
Wear
Authentic Styles
•
621 East Green Street
land tractor has put out about 200
of its Diesel units, and International
Harvester plans to build about 60
oil burning tractors a week for its
1935 schedule.
in Germany there are now 38,000
Diesel trucks and buses. In England
there are 5,500, of which 1,000 are oper-
ated by one company— London Passen-
ger Transport Hoard.
month. The entire route of tlie system
when finished will consist of ninety-
two miles of tunnel, sixty-three miles
of open canal, fifty-five miles of con-
duit, and twenty-nine miles of siphons.
Aqueduct Construction
Making Rapid Progress
Unparalled progress is beins made on
tlie construction of the aqueduct which
is to conduct 1,500 cubic feet per sec.
of water from the Colorado River for
240 miles across deserts and through
mountains to metropolitan Los Angeles.
The forces of the Metropolitan Water
District of Southern California and 13
separate contractors are digging the
tunnels at the rate of 1 miles a
month. Progress has averaged 523 feet
of tunnel per month in a single head-
ing, while one construction company.
Walsh Construction Co.. established a
record drive to lost ft. per month
through rock material. These records
an- impressive when it is remembered
that the most rapid progress in a single
leading made on the Catskill Aqueducl
for New York City was 500 ft. in a
An interior view of one of the tunnel
sections of (he huge acqueduct which
is lo supply I.os Angeles with water.
I
Vertical
transportation
THE elevator has lifted the city
from the level of the dusty,
noisy streets to the clear, clean
air and quiet, high above. Daily it
supplies safe, swift vertical transpor-
tation to millions of people. They
scarcely give a thought to the marvel
of this brilliant engineering achieve-
ment. Nonchalantly they accept it, as
they accept water, air, and light.
The foundation of the elevator . . .
yea ... all engineering achievements
... is anchored to the slide rule . . .
the power behind the throne . . . the
engineer's right hand.
UNIVERSITY
BOOK STORE
(Successor to Real Co-Op)
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SWAN SONG OF A SENIOR
Bj II. LOU GIBSON
Come Engineers
Send up three cheers
Life's Highway we be starling!
Put down our beers
I nil sheJ wet Inns
It Alma Mater's parting.
It', owe the debt
I'n nut forget
Hi r when we're reminiscing
Here's one safe bet
We'll pine Her yet
When carefree years are missing.
Our worries rife
he for this Life
'''; in! Ill preparation.
From College strife
Crime /in me and wife
Is well nine reparation.
Sure we've doubted
And we've shunted
When homework kept us humping.
Pride's been routed,
Right-abouted,
I'pott our ego jumping.
Why fill our pate
With Rhet we hate
hid lei lures soporific f
Oh cruellest Fate
Why do we rate
Reports that are terrific?
Four years' duress
;
Leap years <wr guess,
And Profs, pop all the questions.
Yet ne'er the less
II c must confess
That quizzes show the best ours.
So never mind
I tour year grind
In good stiff T. & ./. M.
The men behind
Perhaps will find
A five year course to slay 'em.
Down South it seems
A bright? thought gleams
"The Engineers lack Kullurr."
The plan that steams
Is "('ram more reams
Into lite i rude dirt gulcher."
For K nit urr's boast
And Kit! lurr's toast
To feast of bygone daring,
Do at the most
But raise the ghost
Of bygone Engineering.
Like ten King Tuts
They're in ten ruts.
Their Kultured phrases spewing.
Construction huts
'The place for guts'
And language of the doing!
On Hudson Span
Our College (Ann
Have cursed with gay bravado.
And try they can
A Boulder plan
To dam the Colorado.
From Empire State
To Golden Gate
Alums have spread our fame.
Our otic rebate
To graduate
And see ive do the same.
In photo-cell
I nd structural lull
Our Profs, arc scintillation.
Hut if we tell
If here we cxi ell
It's in our ventilation.
And Council too,
When we arc through
We'll miss it when we're gone sir.
The same is true
Of do's that grew
lly Departmental sponsor.
As in the ranks
IVe fill the blanks
And leave this Land agrarian.
Il'c vole our thanks
On Boneyard banks
For these our rights riparian.
As sure as lloylc
As sure as toil,
On Life we'll hold the i barter,
If we'll be loyal
'Through din and moil
To Dear Old Alma Mater.
PARIS
Cleaners
114 West Clark Street
Phone: 4204
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He walked into a theatre where the?
were burning incense to give an oriental
atmosphere. After sniffing the air, he
said scornfully to an usher: "l smell
punk."
"Right," was the reply, "You \za slun I
in the corner."
i:ill'K,\m K-BAB1
Koek-a-bye baby, lei's call il a
night.
I feel like tin' devil ami you look
a sight.
You've fed me bum liquor ami
lorn my new dress.
So lei's mix up magnesia an I
clean up Hie mess.
He: "Do you smoke?"
She: "No."
He: "Do you drink?"
She: "No."
He: "I in you neck?"
She: "No."
He: "For tlie luvva
you do?"
She: "Tell lies."
Mik uhat ill
You're only young oner, bul if you
work it right, once is enough.
In ilnulii as lo a certain phrase
I asked my secretary
Her answer lel't me in a daze!
And flabbergasted, very,
I said, "Do you retire a loan?"
And (on the level, brother!)
She answered in a haughty tone:
Oh, no,— I sleep with Mother.
In poker it is always darkness just
before you've drawn.
Prink—and the world drinks with
you; swear off and you drink alone.
A scientist says that silk stocking;
attract insects as any girl who ever
walked by a barber shop can testify.
•Is this Hie night clerk?"
"Yeah, what's biting you?"
"Thill's what I'd like lo know!"
Lou Gibson should wear a napkin
when eating alphabetical soup— all
Englishmen drop their H's.
(hapeiones are like adenoids
—
you
speak more freely without (hem.
Son: "Pop, I sot in trouble in school
today and it's your fault."
Pop: "How's that. Son'.'"
Sun: Remember l asked you how
much $1,000,000 was'.'"
Pop: "Yes."
Son : "Well, 'a helluva l"f wasn't tin
right answer."
The poor benighted Hindoo.
He does the best he kindoo.
He slicks to his caste,
I- loin lirst lo last,
For pants, he makes his skinddoo.
Wouldn't i( be wonderful if every
person who says he has a kick com-
ing would set il!
Invisible Joints—Strong, Trim, Simple
Oxy-acetylene Welding contributes these impor-
tant advantages to the design and manufacture
of metal products.
By W. B. Miller*
In the fabrication of metals ic is
not necessary to sacrifice appear-
ance and simplicity for strength.
Modern methods have changed
that. Through the use of welding,
it is now possible, with a mini-
mum investment in equipment, to
fabricate products with strength
where it is wanted. Extra bulk
throughout for reinforcing the
weakest spot is not necessary.
\^ elded for Strength
The welded joint is as strong as or
even stronger than the metal it
joins. It is leak-proof and thus
For Rigorous I se
For years, field hoes were manu-
factured by a forging and rolling
process involving a considerable
investment in machinery. An en-
terprising hoe manufacturer found
that he could eliminate inherent
weaknesses by welding. He de-
signed a bimetal job: the hoe blade
of a steel made to hold its cutting
edge longer, the sturdy shank of
a steel selected for its ability to
withstand shock and fatigue.
These are then joined by welding
with a bronze welding rod. In this
way there is no compromise—ma-
STRONG JOINTS—95 percent of all aircraft have oxy-acetylene welded
fuselages, wiims and oilier members.
admirably suited for piping or
containers of any sort, to resist
pressure, temperature, or shock.
Another way of making the prod-
uct stronger is to weld it from one
of the new alloy steels or strong
non-ferrous alloys. In this way
another desirable property is usu-
ally obtained — lighter weight.
Welding can be used to make joints
in any of the commercial metals.
In Aircraft Construction
Outstanding as an example of the
use of welded joints for their
strength is in aircraft manufac-
ture. In an airplane fuselage, every
joint must be strong enough to
withstand heavy stresses from all
sides in flying. The joints must
be tough also, for the shocks they
undergo are sudden as well as
powerful. They are made in a
strong alloy—chrome-molvbdenum
steel. Welded joints are the stand-
ard of the aircraft industrv be-
cause they fulfill faithfully these
essential requirements on which
so many human lives depend.
terials are chosen for the job thev
are to do—and the manufacturer
makes a better hoe at lower cost.
In Modern Furniture
In making metal chairs it is nec-
essary to get a strong ductile joint
and one smooth in contour to take
the various special finishes which
are applied to simulate wood. The
strength of joints made with spe-
cial high strength welding rod can
G-E Campus News
MAKING FLAWS SQUAWK
AVALVE used in a General Electric refrigeratorunit requires a small steel spring, which, during
the time that a refrigerator is in operation, is used
several hundred times per minute. A small defect,
even a microscopic scratch, would be sufficient to
cause the spring to fail after a relatively small
number of operations. Consequently a fast, certain
means of inspection for the steel ribbon of which the
springs are made was necessary.
It is generally known that, if a secondary coil is
placed around a core of iron and the iron is placed
in a magnetic field, there is a definite relation between
the chemical and physical properties of the iron
and the resultant electrical wave induced in the
secondary coil. Using this knowledge as a base, a
General Electric laboratory built an inspection
device. The spring material is run through a mag-
netic field, and the induced current is fed through an
amplifier to a loudspeaker. A hum peculiar to the
magnetic properties of the material sounds in the
loudspeaker as long as the quality of the material
is uniform. Any flaw, however, changes the magnetic
properties, the magnetic field then becomes un-
balanced, and the loudspeaker emits a shrill squawk.
STREAMLINE COMMUTING
PJORTLAND-BOSTON commuters will shortly re-
ceive a taste of real speed. Fairly before they have
a chance to swallow their breakfasts, they will be
whisked into North Station by the "Flying Yankee."
In the morning, the train will streak the 115 miles
from Portland, Maine, to Boston in 110 minutes.
Then during the day, it will make a round trip to
Bangor, Maine, making the 250-mile trip each way
in 265 minutes. When the business day closes, it
will streak back up Portland way with the com-
muters it brought down in the morning.
The "Flying Yankee"' is a 200-foot articulated train,
of lightweight, stainless-steel construction. Its three
sections are carried on four trucks. Power originates
in a 600-horsepower Diesel engine, directly con-
nected with a General Electric generator. Two
General Electric traction motors are mounted in the
first truck. An auxiliary generator and the control
equipment are also built by General Electric.
HOT DOG
P>EG is an elderly English setter, who can trace her
family back to some of the very best nobility
in her breed. When she was younger, she enjoyed
nothing more than romping about in the snow. But
in the last few years, American winters, with all
their sub-zero weather, have not agreed with her
too well.
So last year, her owner. II. C. Ward, U. of Wisconsin,
'05, of the General Electric office in Rochester,
N. Y., decided to heat her kennel. Quite appropri-
ately, he decided to do the job electrically. He in-
stalled a length of G-E soil-heating cable, plugged
it into an outlet, and turned on the juice.
He did not stop there, however. Such a fine old dog
deserved a polished job. He also installed a G-E
thermostat in Peg's quarters to keep the temperature
constant through all kinds of weather. Now while
other dogs cower in frosty kennels, she disposes
herself in luxury. She wags her thanks to General
Electric.
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